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aoido involving R«Mtl4fl-2«$-4ioubotitato4 
ittldscolln->4«on«a as ltttorao<tlataa« Sarooalae oator waa 
ooodflnood wXtb baaaiaidle aoi4 oator and tho oorroapoaaiag 
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ooapomida waro alao ajnatlioaisadi lijr t&a ooaAoaaatloo of 
aarooalna m4 bonBiaidio aoid oatar liy4roolil.orid«a with 
appropriaio aldaliydoa in iho proaanoo of aodiiui oarboaata« 
Tlioao 1 »2t$-»triattl>atlti»to4 i«i<laaoliii-4*onoa bavo 
boon roduood in good yield* into eorroapooding aaturatod 
ooapouada. Tlnta, 1-«otliyl*2«pli«iyi«$-boaayl«» t««otbfI«4£« 
md 1.Mtiiyl-2-.plioayl-9*{3* ,4*-^iaotbojqfbonayl}.l»idoooliii-
prvpftv^d, lb* »*%ttim%«4 i»lA«soXin«4«i«iiM art 
nol stalilo mA ««r« iaol«l«4 oaljr la Wo 
namlft V^jrdroajrbwisjrl ) • «i4 $»(|M4Mitliojtfb«iiijrl)« 
imldaaolontft, Hjr<ireljr«is of tlM mmtmn^ fd owomido vMf 
tbofit affoolo4 with toarlua lur4reja4o «idJ|M41attt lljr4rosi4« to 
tlM oorroopoadin^ Aoido* 2A tiMr prooiol 
woiKf H««otliyl-pb«ajflaliiain« t 0 «il«»aiJiothjrlpiMmjrl s i i a o and 
]|««#tlVl«»5*t4*-41aoitaoj(ypli«ifl«l«Bliio woro ^yatlioslooi* 
Part ZI oonaiata of tbo ayallioaia of 1t2t9f4« 
aotnoxypyrosino <1»2-«)tad0l0t 1f2»3|4*totr«liyi^o*2«aotliyl» 
^«oai^ootboxycotiifI «4«41oiio*1 OhmtiMxypyrasiao (1 
iadoloi 4f9ft2«19 totraiif4ro*11«-aotiioi]F-9tl2«>4io»o^frroU&iao 
(1 f2*a)ladolo (t92*d}pjrrasiao Of ooadoaoatloa of 3<«otlioxy<* 
indolo^<»eafl>oayl ohlorido with tlif oorroapondia^r aaino 
aoid oator^. 
nmi 
xmatitoxi® TiffffHiiif w 
a E: V I g w 
A 
THF nmwDs UED IOA tm Bwmmu OF n^EtuYL^ > 
M«-B9tliyl» aoids have shown to b« 
ooftftiittt«its ol a l&rg* nuabtr oi oeapXox natumX 
^roduoti iaoludlng oaiijr poptid* and <t«p8ipoptid« 
1 
ant lbiot ios (1)• rh«y are a l io iaportaai in ulooheaioal 
on aalao aoid matabolliHi (2}» Host ol tbe known 
for thei r ajfnthoala ara Booifioatloos ol^  tha 
a«tlio4a uaad for the sjfnthesla of oc^aolno aolda* tha 
foXIowifi£ i a a briaf aoooimt of soma of thaaa aathoaa* 
U ^ i n o n H H U aatbo4 (straoicar ajnithaais)t 
Meth|rXasiliia« hydrooiraaio aold a»d tha oorraspofiti-
lug aldahyde ara t&ada to raaot tOi^thar* Tha laathyl* 
as inoni t r l la thus forstad f ivaa tha Aaairad ifi^athyl-oC • 
aalao aeid on hydroXjrala. Kaohnailar and Jtaudt both 
praparad oarooaina (I) by thia aathod (3)* 
V\CHO > 
X 
• 2 • 
Kaa«w8kaja (4) prapared ^^taothyltjrroaliit in a 
aisdlar vay s tar t ing vi th p^liyaroxjfboiisaldtbyd** 
AKitthjfda ooniaasauon iattiiOd«i 
(1) ^aduiolft nttho^t Johason and Klaolot 
oonatnMd anisaldthydo vitti tajfdaatoiii and aetbylalad 
the product with nwtbjrl iodida in tna praaanoa of 
potass! u» lijrdrojdda* N fit **Matatbjflaaiaail)iy dan tola (II) 
tbtts obtainad on tramtMnt witb hjrdnodio aoid and rad 
phoftj^rua yiaXdad f?««athyltjrroaina (III)* 
Mh C-0 
= 0 t 
VAN C - 0 
CHO 
CHz-CH-COCH 
mcw^, 
H3C-N 
H3,P ' c=o 
C=0 
H3C-K C=iCH- -OCH 
\\\ w 
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Gordon and ^aoksoa (6*) nad l a t e r Millar aad 
Robson (6b} sliapllflad the above set bod by uaLog 1-
Batliylbydantoia* Olvllar ooBponnda ifitti reaetiva 
Bathylaiia group hava bawi uaad by otiiar vorkars» 
oreatlna by Sloolat and Caapball (7) and {f«aeatylglyeliia 
by Heard (8)« 
( i i ) cook and 
Cox (9) oonden»eu pbenyllaoihlooyanate with i&etbylaaliio* 
aoatonitvtle to gkim 9«aiaino-2<Muiilo-3-ffietiiylthlasoliae 
wMob on ireataent with hydroobioilo aold gave 2->thlo« 
>i}iianyl-1*iiietiiyl)iydaa«ola (!¥)• riHa reaoted with 
benaaldaliyde to give 2-thio-3->plienyl«!M>eneyIidene-l<» 
aethyD^dantoia <V)» whioh on treataent with bydriodio 
aeid and red phoapborus gave 2*tbio*3*pbenyl*3«^eaByl<» 
l^aethylhydantoln (VX}« ttydrolysia of YI with hot 
aodium bydroadde yielded ^«i4Betbylplienylalaaine (\ni)« 
2<»Ihlo*Vptioiiyl-'1«notiiylhydaatoin (XV) oan be oondenaed 
irith other oarbonyl ooapoimda to give the oorreaponding 
oondenaation prodttotat whioh on aiiailar treatSMnt would 
yield the eorreapoading M«aethyl*oC««iBino aoida* e*g«, 
oondenaation with aoetone would yield N-nethylvaline* 
- 4 -
C^H5-NCS +CHjNHCHJCN 
C - N H . 
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CU."CH=C— c = 0 
^ I I CKcCHO 
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wcl 
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u 
CV\.CH-CV\-COH 
G ^ I <2 
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Uhl0 ana tiarris (10) preparea 
alanine by treat ing sooiuoi aiuttthyi aaatylawtliylaBinoo 
SiaXonate with bansyl eiilori<ia« The benayl asrivative 
( n i l ) yielded HiBethyipHeaylalanioe (VIX) on beating 
wilh isineral aei<i« 
H G - N p 
c - 0 
I 
CH^ 
Na ^ C^O 
1 
CH 3 
f ^CO-CU, 
I ^ 
H > 
C^H^CU^-CH-CO^H 
N/U 
4. 01 oC^aa^no ayiaw 
Uee ot aroaatio «>iphonyI ohloridet Hineberg (11) 
had shown in 1891 that aniaee owi be oethylated when 
their b«isenesf»tlphony 1 aerivativea are treated with 
dittothyleulphate in alKali , l^aoher and i^ergaann (12) 
* 6 • 
adopUd th i s Mthod for %hm prcpftration of {|«mthyIwBiao 
aolds* Th«y pr«f«rred p<»toXu«ii«ttulphony 1 dorivativos as 
p^toXuoa* aulf^HMiie ioxmA i n tli« roaeUon I s 
insolttbls* fhs Mdao sold i s troalsd witii p*tolus&«-
stilpliotiyl ohlorids to glvs p^tosylsoino sold wliioli i s 
isolatsd sad t rsatsd vifch asUiyl iodide in ths prsssnos 
of «|u«eiis sodium hydroxide in a ssaXsd^ tubs* Ths 
result ing li»p»toiqri«^*»ettiyla«iao aoid i s bydrolysed 
v i tb ooneentrated bydrooblocio aoid to give free N-oetbyl-
oC-aadLao aoid {!%)• 
CH CH 
SOjCl 
1 ^ 
R 
R-CH-COW X 
UVAGH: 
H 
? 
, OVA ' 
SO N - CU-C0,V^ 
\X 
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TtMi •ttLuo groups in poQlUons otluir ttian «< •poftltimi 
oan be Betbjfliitea by t m s Mthod and optioalXy aotiv* 
N^withjflaaiiiio aolds oan ttXao be prepared* 
( i l ) Use ef benaaXaitlno aoidet ^iUitt, Hellerbaeh 
and Vogler (15) b m devised m r t ry elegant aetbod lor 
the synilMisia of optiealijr aotive lf«4Betliylaaino aoids* 
Tbe aadno acid i s conuensei with bensaldebyd® in alkaline 
solution to i^tve bonKalanino aeid wbiob i s redttced witb 
sodium borobydritie or H2/Pd to give bensylanino aoid« 
The l a t t e r undergoes H*isethylati(»i with HCHO/HCOOH to 
|dve fl^beneyWi-aethylaadno aoid {!)• Debensylation oan 
then be affeoteci with Hg/Pd in aeeUo aoid solution to 
give N-aethylaisino aoid (IX). 
C U-CO-H CM,-CW0 R - C U - COM l^ a&U i, I •=< 2—2 ^ , > 
ML. ' or 
t^-CH 
G I oi b o 3 
• 8 • 
Ho raoesdaatloo Iwioa placs and opUcally purt N^Mttqrl-
o^ <«iuaino a o l i s cm b« olitalii«4« as vam Iat«r sliown by 
Ebala a i , (14) who iollowad titia sathod for 
lha prai>araUoa of a largo auobor ol optioaXly aotivo 
N-etathjfl-o^-asliio aolac. 
( i l l ) Uff < f ^ ^ ^ g ^ ^ f « ^t a l . 
(19) ayntlMiKLaod N*Mttiyl«»o<«iaailiio aeida by treating aolno 
a d d ostor bydroohloridoa i#itli -chlorobutyryl ohionda, 
?ho ^-ohlorobutyryl danvatlvea oi aaino a d d ostora on 
treatoioBt witb alXvor tetrafluoroborato In mothyloao 
oliiondo woro ooBTorto«^ in to tho lunlno laotonoa (Jd), 
vliioh yioldod rf-«0tbylaalQ0 aoid ootor$(XII) on troatnont 
with aotbyllodldo and potaaalun bloaii>onato In aootcml-
t r l l o . 
MU^.HCI 
cL CH^CvyCM^-COCl 
c l 
I 
KG 
R - C H ^ C H - C q ^ C H ^ 
R _ 
C--0 
/ 
^ ' ^ C H / 
RCH.-CH-COCH^^ 
-r c t 
V 
C - O H ^CH^li 
I 
HC 
- 9 -
R CH^ CVA CC^CH^ 
^ CHj/KHCO, 
Pr-CH^CH^O^CH^ 
MHCH, 
xu 
adAst 
tlui reacLi addition of edKylaialaes aoroas th« 
C«C bond ol aaoftfeumbod luxtiio aolds o f f e r s an loiportant 
nothou for tiio proparaUaii of K^aHcylanlno aoioiB (16)« 
Tho tr tatMtt t of obloroaeotyl*<<<»aii4iioaorylio aei4 with 
an oMoaa ol «(i|u«oua notliylasdao at ^^ loads to tho 
foraation of H^^othylglyoyl^oC-aalnoaorylio aoid in about 
20 • W jriold and at to %h9 foraation of a saturatoa 
poptide» i(«»otl)ylgljroyl*o<«»aad.no« ^•Bothylanlnopropionie 
aoid bydroetiloridd (XZZZ) in about $0 * 10% |i«Id« 
Hydrolyai* ol ttio saturated peptido laada to the propara* 
tlon of »«a«thyl elyoine fuid j^othjr iaoino propionic 
aoid. 
C H - C - C O H C H ^ ^ 
NHCOCH^Cl 
0 
II 
CVA t^^ H-CH;^ - C-UVA-CH-CO H 
CH^^WCU^'HCX. 
XUI 
M o i x o n G o g i f i i 
« 10 • 
6« U— of 
This i s ontt of the oldest ne€bo<ls tised for tbe 
preparation of ra^oiethylasino aolds* Volhard (17) in 
1862 heated ethyl ohloroaoetate with aqueous sethylaadae 
in a sealed tube at 120 « 190^* After reoioval of the 
solvent, N-aethylamlnoaGetonethylaside (XIV) was hydro-
lysed vi th lM>t toariun hydroxide t the exoess of barium 
ions was then renoved with sulphurlo aoid^ exoess ol 
ohloride ions was subsequently reeoYed with si lver 
oarbonate, exoess of s i lver ioas with and froa the 
f ina l f i l t r a t e iwre saroosiae (I) was isola ted. 
0 
II C H H H ^ l 
OH xw 
I 
Lundenberg (18a), uuvil l ier (i8b) and many others 
l a t e r used th i s method for the preparation of other rj-
isethylaodno a d d s . Hasbrouon: (19) treated d «broi&opro-
pi onlc aold with aqueous methylaoine (exoess) md kept 
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DM aixtuiv tor tliiM or four daya at roon tooiporaturo* 
no aiBl4« waa foniod aad ao ttoara «aa onXjr the probXaa 
Qt (IM raaoval of lifooElda ioaa wltli a l lvar oxl<la and 
auHatquaoi r«ao?aX of ilXvor lona witii HgS* 
fi-CH^-COJ-l > • R-CH-CO.H ^ 
7« ^ff H f t f l ^ d f t 
SIMM M«*aatiiyl&aiiio aolda oan ba praparad bjr 
eatalyt io iBydrogaaaUoii ol a ntxtura of tba lMito««eld 
and aquaoua sathy^anlaa In athaaol under praaaura. H* 
ttatliylpliaciylalaoina (VZZ) iraa ooavaniaatly praparad iroa 
pba&jrXpjrruiio aold <20)* 
0 
C e H 5 CHZ " C - C C Z H ^ C H J K H Z CHz - CV^-CO^H 
NHCH3 
s\\ 
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mmmm^ mmmm m mm^ mm 
X CTimn w mm^%mm 
nm^^Ting of tlM isitfaMiwM r ins Xm m UM 
i a i a e lif<irof«ii vlOoto My l i m tvo p o s i i i m tm 
i s 4 i e * t « 4 i a tile foraula«t 
Mp- C - 0 . Y^G C: tO . 
I R ^ 
\ K 
Tliit t m l w m r t m prwim^M tli« <ll«liii«Uoii 5* 
isld«soloii«» wiA 4*iBi4MoXoMS# timwtwf in UM 
Ui«r*liir« |li«M ooapewiAs Havt bMo r*f«rr»ft to as 
5<4«M«14M(«I«iio« «• ir«U M Za 
%ii« proMAt iliasiioaiiiat bowotr^f IHo 
hm hmn proforrod* la a^ t iUoa to tliio aoMii* 
• i a t a ro t tiMoo eiMipotando aro alao rofotroA to aa 5*koto* 
4iiif4voeljFoaa3.iaoa or HM 
fforoat n a g boiag aMod aa gl|P03Mlia0» laitfaaolov 
taiaaao3.o or l,9»41aaolo bjr varloaa woifcora (81 )• 
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VItn Mi^sUtttUoa m ailM^Hit Ik* 9e«iU«i of 
tmiM% liaiwct i s i lm^^ tiMrtfof* t fp* of lautoaorlMi 
id m% poMililo «r4 1 » a * 4 i « * e U t i i t s M B i 4 w l i i i e » . w e 
<If) ftfo AisliftftUy 4irf«r«ai ooapowiite f r o s Hit iaoMrio 
(XfZ). 
N 
V / 
FI 
C - 0 
N-R, 
W ) 
HP 
Cifi) 
C ^ o 
M 
(i) mnifftffi i iHHffff w l i m u b 
m f i r s t rsj^rssoaUktivs of ildLs o i s ss of i s idssoU 
onos, ( m x ) vss 
^Is i s iA h9 rnOmmm m ^ Oiwiiaitoii (22) bjr soiiiHi oiiwxi4o 
ssisiysstf rssstiott of sliyrl p l m k i l i ^ p k m ^ i i i r M h m t m u 
diao Iiytfrs«ia.svi4s« 
h 
q H ^ c - C - c q ^ C A -
1 
EtO' C ^ H s C h ^ C ^C^O 
/ C 
1 
* t4 • 
rwrili«r (29) 
fOsilliXf tlifviigli rmnmgimmt 
•a4 Hfirolysis* B« m% m f i n i %lm •Irttoliim •f %lmm 
Moifmri Mtlioia tM«r« noi ^•io SMA m 
M t M s for HM sini l i is ls of MaldAMll i i ^^^wi* 
flw foUovia^ a ^rltf ••eomt of Ui« rarious 
m9tlMm MOd for ftiM omllioido of 2»laidotoliA»$iiOiioo 
witliOBt o oiiliotlittoat oa ailrofioa aloa* 
(a) Aalaotwio jio»lw4 Ci)ojby4raUoa of o<^ -mojrlaaiaoolBBa» 
2«*]MdaBolia«»9i»«i«o iuivo toooa roportod aa bjMproduoto ia 
aalaatoao ayatlioala (24f25)# 
monaofor (86*90 > proparoA a*9lMa9l«4«»aryli4oBO» „ 
5*4Mdaeoloaoe ( m i l ) froa oorfoapoa^iaff a8laoloaoa«^ liio 
followiae aolMM muatratoa hia aoUioA; 
R C H ^ C - C O U u ^ j ^ j L . u a O W R C H ^ C C : = 0 
K \ ^ ^ I I 
CU,- -ocHyCA, \ 
• 15 • 
Mohr and C«ia (31 )f Cornforlii and Huwig (92), 
and none others <39|94} us«<l Erlmmm^w*^ Mthod 
for %h9 s^ t l i o s i s of imriotts ^^iaidASolones* villlMiia 
and Hoatlo (35) hmm usod potassiua oarbonate in plaoa 
of sodioa iiirdroxlda for the ojrelisAiloa of aaidas wbaroaa 
Hyoao TaalyisMi ot al« {%) liairo iaerotuMd tlia oonoantn^ 
tion of sodltui hjrdroxlde to 30%* Karror (77) aodiflod 
Erl«iUB«jfor*8 tneihod sllf^tXy in ualn^ pbosphorus ponta** 
0 hi o ride for th« oyoliaatlon of amide a. 
I t i s of intarost to no to tbat hot cULXuta aodiuai 
hydroxide oonvarta the anide of -bensaiaidoisobutyrio 
aeid into 2«>piiaiiyl«4i4*diaatlijrl*5*iiBida»olonav vhila 
aiBlIftr t raataaat of tlia aaildaa of baaaoylirljroina and 
baaaojrlaXaninG laada to lijrdroljrals of tiia oiuriioxaBlda 
l la luea 08f59)« IMa say ba dua to a gaa-dialicyl 
• f f ao t i^Lmllar to tlia cmo propoaad for alx aambarad rinea 
by Alllfigar and Zaikov (40), 
Cartalfi aaldaa and aniXidaa of oC^banaaatido-^* 
phenylaorylio aoid can not be ocmvartod to the oorrea* 
pondine iatdasolonaa by traatawftt v i tb bot alkali* Hara 
no ra draatio traataant auoh aa baatinc in vaottin a i t bar 
ali |!btly above the aa l t ing point or beating in a bigb 
boiling solvent ia raquirau to bring about tbe oyoliaation. 
Fflai^r and Harkart (41) oyoliaad c<«aoataainooinnaffiie 
aoid amide by heating, i t in formamldo while Hustafa 
at al« (42) uaad boiling xylene for tbe oyoliaation of 
• 16 • 
(b) Thmtodaatolii —tliodt BUIS f t a l . (45) rtduead 
5t5*diphen^l«»2-thlohydaiitoln to 4 t4«»<liph«nyX<»ial<iaeolia«-> 
^ t k 9 with so<liuB In aajrl aloohoX* Xtais ialdatolidoae 
vfia oxidlMd to 4t4«^pti«ayl*iai4asoliii*^ii« with 
alMalia* potassiua p«imaa4'aaait« (ef« 44}* Kaaey n i e M 
haa bem uaad for deauXptauriaation of 2*thiohydaatoina 
bjr Moia Vyatrdil (45} and also by Carrin^ton at al« (46a| 
of, 46b )• Carrington * a totratiydro«>2*hydroxjr<»4»oxo»9 • 
pantanothflmaglyojcalinat praauoabiy obtainad by fianay 
nickal doaulphuriaation of $,5*9^taaiothyloaa-2»thio-
hydantoia vaa l a t a r ahown by Sohlppar and chinary (47) 
to be aotually the opaa chain tautoaar* 
X I A ^ N H - C H O 
O 
(xixa) (xixb) 
Tha raportod dehydration of (XlXb) with aoatio 
amhydridt to dehydro-4-o*o-5f5-pentim©thyl®no^^JLyo*eline 
ooul<i not be rapaatad by Sohippar and chinaryt who 
obtainad instead tha aoatyl derivative of tha atarting 
• 17 • 
•ftl«riftX mQ9fmpmi9A hy (h« a i l r i l«* Cli«bri«r (48) 
ClOMHCOCH^ \ / ^ C - M 
hm (l««iilpbttrl.s«d 2*tliioliy<laiitolas bg lieAtiiig with 
t m s s of ttorpholino in th9 prtMiieo of iodine* 
(o) B^B««Bi<Uiio and jAifoawl atlHodt C<m4an«ation of 
boaiaaidino wiilt gl^ojial anotlior routo to the syntliosis 
of 2,4«»dl«ul>«tittttod»^i»idasolaiio«* This roaotioa has 
liooii po«ttii»t«d as tho fonsation of 2*|dionyl*4«$*dihydrojcjf* 
l23ldaaolii)& (XXa) which preaunably loosos a nolooulo of 
wator tiiider tho iafluenoo of tho haao to give 
5-^idaaoXone (XX) with a highly reaotiire nethyleoe group* 
^m lbtter\ooo4eiiae with m aldehyde to give the f ina l 
product (XVXIZ). fiuaeroua 2»4*di0ttl»Btitute4»iBidasoIia«. 
have heen prepared by th i s aethod 
.iutoetitutea glyoxale roaot with beasaaidine in the 
preaenee of potaaaiui& hydrojiide to give 294«*diattbetituted» 
ittida«>liii»$-oaea (32t $2)* 
• 18 • 
0 0 
II 
R-C -c - M 
^ mH 
I 
O H 
R - C 
H H 
OH 
I ^ 
N 
1 
^ 
^VAN Vsiu 
I 
XX a, 
- NH H ^ N NH 
Banflold and Mcguirniftss (53) r«aot«d guenidine 
vi th •tliyl ptoonylflyoldaitt md obtaiiittdi cTL^guanldlno* 
olnntraiio »eid (XXX) possiHIjr by d«liydratioit and bydrolyais 
of tli« pr««uiB«d iatenMdiat«« oC «*aiiaiildlaooliiii«iBlo aeld 
itXl) rave 2*aiiiinOi»4«>bei)sylld«ao»iiiidaBoIin»5«oaa (XXIZ) 
on traataaat tfilb liot aoditta hyaroxida and i l a dlaeatorl 
d#rivativ« on iraaliiaat vi th aoatio aotoydrldo* 
• 19 • 
C H — c H - c o m -
+ 
VAN-C - NW 
^ / 
G ^ . I 
M 
II K1 
\ 
KHKC. 
B-ovv 
-V 
> c? MWp 
M 
Nic^ OH 
A 
- C ^ o 
MH 
t 
(d) ^ ^ f f t f ? C3n« of 
tlHi g tavnaiy applloattle aeiliods UMd by Finger 
and lAt«r by Finger and ^ah for tht syntliosis of 
3-laidaBolones (XXIII) la the oondensatlon of iaidio aoia 
esters with glycine eeteri 
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uc -co r y^ d ^o 
t R 
CHcCHO 
6 ^ 
* / 
Rr:. -CH ^ \ I 
C ^ O 
H MU 
- ^ C 
ms\ 
a«»Hethyl*^imidasolonci coa(Ji«a8«4 wifeli two moles oi 
btnealdvhjraa to eive 2*berisyli4«a«»«thjfl-4«4»0fi»yli(ien«» 
KjfMr oondenfted b«ncijiidlo 
• s t a r and glyeine aator la •tboraal aoxutiofi undar 
n i t r o n ana waa ak»la to laolata tha iataniadiata 2-
0honyl«»5»iiti(ia3;olone which oould ba aubaaquantly ooadensad 
with varioua aXdehydea, 
Lahr at al* oarriad out the condenaation 
of ia ldio acid eaters vith ^lyolne aatar in aoetone and 
obtained oorrespondini^; 4«»isopropylidefie-5<-imiaa2olone8. 
Conaefiuently they oouaensed a lar^a aumber of aiiphafiio 
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ttn4 hy4ro»roiii&tie k«tono&, ao«toac«tie •fit«rt levuHnlo 
a<2id ester and aoetopbenone villi a nixture oi glycine 
• • t«r aad iaidio aoid ••ter* 
Salurmted ^iDldaxolones w«r« obtaiatd wbtn 
alaaifi* t s t e r or 41a»tlijrlfXyeiii« Mtcr was oondensed 
irfitH i u d l o Mid Mier 
Sidwai «ad &«vasia (60) ooaaenBtd r^yoine and 
la id ie acid eaters aad also their hydrooiaorides witb 
oarboayl ooapoimda* The l a t t e r ooadeasation was done 
in tlie preeenoe of anbydroua sodiua bicarbonate in dry 
beasene. These authors obtained veiy hi^b yields of 
2,4«di subst 11 u ted-»ioida80 JLin-^on es* 
Brown snd Wetsel (61) obtained 2«>fIuoroali(yi~^ 
iaidasolones (AXIV) by oondeasing perlluoroalHyliiaiulo 
aoid esters with glycine ester; 
CV^j-COCXAj,- H C — C ^ O 
^ J ^ \ 
r*' r v\co //Km 1 
I ^ 
R F 
- CJ7. 
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ilied «l al , (62) heated isiidio &old ealers with 
f ree tunino aoi<l8 at 100^ for ^ hooiti md obtalaaol N* 
ioidoaoyl oaiao a«i<la« vhioh were eaterlfied* The free 
eaiem oyoXised cpoottmeoualy to 2»4*<iiauhetitutedo3<-
iiaidaaolooefi ( X X V ) , 
^cw-CO^ 
\ 
R - C H 
^ \ 
CO^ H 
I 
R 
m 
0) GH^ OH 
VS' 
co^cu^ 
Fel*dfflfiti et (63»64) have eioiilarl^ converted 
3-indolyl«»a«etiBidlc aoid eater into oorreapondine 2,A" 
di 8ub «t i tut«a-.i^iaicia«olin-^one a* 
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(«} Diacylatainc aethocb ahaw (6$) r«port9d a nwy 
ftynthetls of saturated ^iaiiaazolofies (XXV} involving 
th« spontaneous oyelieation of S-aminoaoylaaines by tbe 
following prooedurti 
> ^ ^^  
^ \ 
G ^ O 
\ 
GW. 
MH 
\ 
i-ruton aX. (66) have al&o obtained 5»iiaidaKo-
Ion 06 froB diaoylaalnes of the type H^CONR s^s* when K^ CO 
la derived froB an N-.protocted-<^«aaaino acid. 
( i i ) ^^substituted- ^io^daaoloneat 
Moat of the nethoda uaea for the ayntheaxa of 
M-aul)atituted<^iiBidaaoXonea are very aiifiilar to those 
uaed for i^dasolonoa without a aubatituent on the 
nitrogen atou* 
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(a) Atlftofeoae mthodi AsXaofcoa»» on treaiaiftat with 
«licyl or ar^rlasinos give oorrospoading twsubstitutod^* 
(7(*«eylftniaooiQoa&iidos or aa i l ides whioh oan bo eyolisod 
to itSt^^triott^s^itutod^ialdosoliii-S^oiioo. Tlioso substi* 
6iato4 fiaidoo 40 not undnrgo r in t oloouzo to iBidasolonos 
oAoiljr the ua^substituted (mes* More droctio 
troatttont i e required, e.e.^ heating v i th 30^ HaOH at 
lOO^C for 90 ttinutea (Ioo« oit* )^neatiai^ in vaouua at 
te«peraturea s l ight ly above the ae l t ine point (41t36o» 
67-69)» heating with phoephorue ohloridea (37»70«79) ^ 
dialkyl anilinophoephitea, anil inoaraenite HCl or 
HBr (75 JS)* Etha&olio potaaaiua araenite baa also been 
used tor the hydrolysis of ^hloro«4<-nitro->1«aethyl-
is idasole to 1«>ttetnyl«»4<^itro-^iaidasolone (74b}* aome 
aalaotonea have been direct ly converted into imidaaolonea 
by heating fo r a long tiBe« 13*13 houra, with amines with 
or without a solvent (41 )• Urea, hydrasine (77), ph«ayl* 
hydrasine (78), and hydroxyl aaine (79) have also been 
reacted with aclactonea to convert thea to iaidaaolonea 
e i ther direct ly or a f t e r i sola t ing the intermediate 
aaides. 
(b) Aaidine-idyoine es te r aethodt The original 
amidine-elycine e s t e r oondensation was s l ight ly aodified 
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bjr littMSOn and liU«s (80)* Zliey oondenMd a^ttiylbmsa-
aidine vi th gijroia* eeter to g«t 1-^ethyl-^-lmidazolin-
4*ono« ct ol* (62) otaadeastd aarooslnt wilb b«OBl«> 
aidlo aold ea t t r to tlie eooipouad. 
Mor« rttomtljf Loeinftia.* «t al« (81) prepared 
a dlsubstltuted amKtine (e.g*, il»ph«AjrIbensasQidin«) with 
ur^laeoohlorottoetlo aeid etalorlde in the pres^oe of 
trleihjflaMine in m iner t solvent* 
(o) S»Alkyloaaine eoid aaideet Brunken and Baoh (B2) 
d0vi^d a nev netbod for syntbeaiainc fl-aubstitutedo 
iiBidaaolonea* ii»alnylaiaino aoid aoidea on condensation 
with ortho es ters gave 1*alicyX*2»eubstituted«»iaidoeolin» 
4->ones« Alternatively substituted uiaides of tbe aiaino 
aeids f ave 1 »2«>disub8tituted»iAidaEolin«5M>nes on similar 
treatment; 
O 
'R 
o w 
XNl 
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Sohipper and Chin«ry (47) prtparad «piroisidiUKoloa«8 
by r«ttoline i»aBlQOoyoloii«xao«oaii»oita«i(i« wi&h •tbyX 
ortbofOHMito* dnsbiifg (83) ooiiv«rt«d N*propyl-
aiKiilaft of o<*«mino sliiiXarly in to oorrosponaiag 
lialdasoXoaes* 
W Alkylatioo oi ^ia44a»olon®« 
boon done under d i f fe ren t condiiionSf Mel/Ag^^ 
M#I/HftOH aq (43) • dimetHoxyplieDetliyl broaide/ou powder (84 )• 
I t has been eatablishod by oonpariaon witb authentie 
•Halloo that in a l l those oaseo aliqrlatioa takes plaeo 
on nitrogen atoib adjacent to the koto group* 
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T T SIRUCTUHE MP FKQPECTIES OF IKimOLOIiES 
2«.Iisi(lA9(ollii*3^nes {wsmm mi asiiditt« and a k»to-> 
wioX in th« noltetala nod i i m f t o n ia additl<»k to 
mmf plauclbl« B«a(Mi«rlo toras* four lautostr lo fonw «r« 
possible; 
I 
/ 
V c 
\ 
c - o 
I^ u 
/ C -^OH 
1 
NH 
-7 
W^C 
R 
C ziO 
/ 
HC 
r 
R 
Cr-.OH 
ii • alkyl or aryi 
rh«re i s oiiSBiiesl svideties for t to oxistsnos oi i s ids* 
eolons as v s l l as hydroxy imidasols foras» StCtt the 
foraatioa of a dibensoyl derivative when 2««etnjrl or 
2«4>«asyl-i»idasolin«>SK>ne i s heateci with beasyX ohloride 
ia pyridine s»a also the isolati<m of a basio 
» 28 « 
oii« (52). 
Xnfr«r«d spMlra of t>«Ui ll*«iibaUtut«d ana 
inisubttltuted laidMolonos hftva btcn studied bjr aehipper 
•ad Chin«i^  (47}* In !t««2bslltut«a oonpoimdfit wh«r« tfoa 
position of tiw Mint Uakago la fliad, tlw apaotra In 
tkia solid atata (Or paUata) ara praotloally Idantioal 
vith tboaa In ohloroforo aolutlon. 
> C - o ^ J c=o 
V 
Vc«0| 17tO-»1695 oa^^ 
Ci^l 1550-1540 o*"^ 
R 
1740-1725 oa"^ 
1612-1609 
Infraraa apaotrum of N-aaaubatlttttad-aplrolsldaaolonaa 
(XXVXj R»H) Indieatas %h&% tlila laatarial axlata priaarUjr 
in ilia omijueatad form (XXVXOi Vc»0, 1700• 
C>itl, 1540 In tba aoUd atata (KBr pal la la) . Howavar, 
tha ittfrarad apaotnw of a ohlorofora aolutlon ahowad a 
atr iklng liypaootoronio ali lf t to Aajdaa oharaotarlatlo of 
. t9 • 
%k9 oooooii4ugak«d torn (*XV2]?, Mi)« Thus th» aoneonju-. 
gsl«<S torn —mm to nort s t i ^ U In oiadroloro •olutlofi» 
pOMibljr to* to inloraoloottlor lirAroean bondiiiet wtoiob any 
bo moonaooo •%«bUi«o4 as foUovoi 
N 
M-O. 
0 
N 
N 
•KJ 
i / 
> 
\ 
> 
A 
-N. 
•0 
w > 
H - 0 
-0 
- A 
\ 
(85) givoo Vc»0 At 1727 m"^ for 
d*soIln«*5*on« in chlorofora, sohlpper sad Chlnsry (47) 
roport tvo poaks in tho ultrssrioXet spootro of K^unsuO* 
• t l t u i sd ooapouadst \mmt 228 sad 296 a^ in noutrol 
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solution (othanol)* 7h@ R«tt«thyl a«riYativ«s aiiow 
out poAk in th is re^ioiit for oonju^atod ooapoimdift (XXVX(H 
i s at 270 n^, snd for noneonjugatfd ooapounas 
( x m b , St 254 mfu In alkiaiao solutiona (O.n 
otHaiiollQ !COH)t a l l these poaks roaain unaffeeisd, sxoept 
th« 228 GS)kt |)«ak, whloh disappsars* In aeldlo aolutloae 
(0»1N ethanolic HCI)» theso iisldasolfmas givs ul traviolat 
«ip«otra ohiiraotsrifitio of ths prot^atsel' form, with 
Xmax 250 ^ for n-tmaubstitutsd and Xmax 241 for 
^'•eiethjrl compotada* •^ .itlco]^  at al« (83) hava givtn >\sax 
at 239 s^ for 3*lalda8oloii0»4*ao«tio acid (X&VII) in 
nautral solution* Aoeordinc to those authorst tha ohro* 
fiophore re«,mail>la for this paak la tha anolata (XXVIIa) 
^(XXVIIh), 
M 
C N 
C 
I 
H 
H 
(V-i- - c A -
I 
H 
W 
R - c 
X 
C k 
H 
C^O 
A 
(XXVII) 
R • •CHgCDOH 
(XXVIIa) (XXVIIb) 
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The highly r«actlv« of »«%h]rl«i« group 
la oon bo oxpi«iiiod only in toz«a of 
ttoo koto form, in which tho oarbonjfl group acts as an 
eleetroQ withdrtMiair group along vith-M»c bond vhioh foms 
Iho other flwilc of tho tfothylono group* Tho roMtivi ty of 
H -
H 
( H -
t 
X 
A 
MH 
\ 
R 
H 
H - C C^o 
\ 
N v\ 
0 - C -
th« nothyleno croup in thoso ooas>ound8 1» indioated by 
tho foraation of A rod by*pro<iuot during thoir oyathosio* 
Xhie oan poooibly ba an aaaloguo of glyoxallno rod (XXVXZI) 
( 9 4 f o r & o d by opoatanoouo oxidation of 2«»iaii<i«solin* 
^•onoit with atffioophorio oxygont in oiieo the 4«position i s 
uaaiibstituto4» 
C= C — G=0 N c — 
I 
U tsi VS N 
- < 
C N\ 
c c 
X 
\ c 
// 
-o 
Q, /.XNUV b. 
H«H*« H 
OCH, 
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Mothjrl*ae grmp i e so roaolive, that 9ifm imdtr 
s l i d oonclitions i t tandergooB oondensalion vi th aiaehydea 
«a3Q vith icetoBM (97»99)* Aaothtr in<iiea» 
iion of the r t ao t iv i ty of th» aetturlvi* group i s tb« 
ooupllnt i t undergo00 with ftroffiatio diaeoniam oompounda 
<54,55.87.88). 
— C - 0 R^CVa.^^v^-CH— o - o 
NH NV I^W > Kt 
^^^^ ft, • or aryl 
1«B««i£OjfX*2«plienyl«l<ildASOllfi«>4«-OQ« has also boon 
»hown to undergo brominMrn and sodiuA ethoxide oatalysod 
bensylatioQ at poaitloii»5 (B7)« 
Rtieoia and Vivona (09) roporlod tha raaotion of 
aayl n i t r l t a v i th 2«HMthyl or 2«h«asyl»iaidaaoloaa (XXIX) 
in tha praaaniMi of aodiw ethoxida loading to tha foraa* 
tion of >oarl»oxat&ido->5-atiliatituiad»1.2A-oxadiaBola ( m i ) * 
• 33 • 
HC- C-0 
1 I 
\ 
R 
HOM^C -
vo 
0=0 
T 
II ^ 
B m cn^ CH^MS^H^  
ar« fUBpliotcric. compounds which 
Tom sa l t s vltii Aolds md 2«»Phenyl-4<-aethyl-
foras a siXiror s a i l whm tr«ftt«d v i th 
s i lver a i i m t s and also c^vtts a apariiicljr solubla piorata 
(32). Hydroohlorl<tes of thasa ialdasoXoaaa are obtain ad 
Hjr diaaeXving tham in abaoXuta atbaaoX and aaturatine tba 
solution with dry hydrogan obXoridt ($7t87)» Iraatissfit 
with QHyl eivaa isathiodidea (87)* tharaforay i t aay ba 
postuXatad, ttiat tba baaie eiiaraal«riatiea aara dua to tba 
a ^ d i n e part ol tba soXaauXa while tha aoidio propartias 
ara ooBeamad with aaolio hydroevk* 2«>Iai«iasoXiii*^«»oiiaa 
diaaoXira in aXlcali axhibitin^ a yaXXow g f m or bXua 
fXtioraaeaBoa (S6Of90)« 7ha nuaraaoanoa ia aahanead by 
addition of athar* Seaa of tha iiidaX«>3-yXaathyX«!ia» 
iaidasol«oaa^a»ip« 9 2-haiisfX«4»(iadoX*3yXaathyXaiia)«> 
• 34 • 
l»lda«olln*5«one ehowe flttoresoenee and also oli«Blltisii* 
i i ise^o* in aikallne dlaethyX sulniioxlde (91 •92)* Xtais 
i s not surprising: in visv of Uio chemiltiminisesnos 
oii^bitsd t»y a nuodisr of aryX iniOasolss (93*98) and 
aliM bjr mmy inools ooapotiadis (92t99)* 
iB«tliyl«>iiBidasolin-^«one i^vss a r ^ oolour with stlianolio 
FsCl^ and also reduoos aiBt&oniaoal. siXirar ni t rata* I t 
Xiliaratea 0*9 aoXa of etiiana i»ith athyX a a ^ a s i i a bronida 
(106)« 2*Pbo&yX«4«banayXiaina«iaidaaoXin*^-(:ma (XVII) 
on t raat««i l with aXkyX or arjrXaaineaiua haXidas gives 
t a r t i a ry aXoohoXs (XXXXX) (I01«t02)« 
N 
c=o 
I 
% 
R 
f 
O-OVA 
1 
X . V U 
K • aXMjrX or aryX 
XX.X.\l 
Chta at aX« (t03) ohtainad c^-OenByXphenyXhydrasona 
of 1«»ph«eiyXhenayXai&ino*2«»phenyX*iaidasoXin-^*ona by 
haatin^ hipptirio aoid with oC*bansyXphanyXhydrasiAa« 
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empomdu ind are not by di lute al alioB 
or ttoi<ls« Titejr efui be e m i l s aob^e^ted to ordinary 
heatlag «id e«n be oryetAlllsed frott boiling ethanoX ai 
a e t t i e aoid (22) witbout widerfoliig deooaposition* Tliejr 
can also be stored for lon^r periods of t iae without 
d^ooBposition* The 4-aXiCjrlideiis»ittidaftoIofies are less 
s table as also are the 2«»iaidasoliiw5*oiies with hydrogen 
at i>ositiofi<-4* 
An eleotron vithdras^in^r grouj^ in apposition de» 
s t ab i l i ses the iaidasolone ring* Aooording to Brown and 
Wetsel (61 )f the psrllttoros^icyl group destabil ises the 
r inc even «ore then the phenyl ei'oup (56a)» The perlluoro 
oonpouads prepared by the interaotion of pert'luoroalicyl* 
imidio aeid ester and glyoine es ter ^ot oxidised rapidly 
in a i r to blaok o i l s and even the sataples stored imder 
vacuum beoaae brown (61)« 
Reduotiont Eio end iianjoa (34) reduced 2»4f4» 
tripfaenyl»ifliidasolin*5««iie with UAIH^ in tetrahydrofuran 
to iiive tiM Qoapletely reduoed 2t4t4*tripheayliaidaeoline* 
frsn'oher and Oulbas (68) reduced both the exooyolio and 
the r iag double bonds in 294*diaMibstituted»iaidasolin»5» 
ones^oatalyt ioaUy as well as with sodiua aaalfan in acetic 
\ 
acid. 
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wnUmm •% «1«(90) and 9lm Sium mA MeDowali (79) 
UMd sodlua MBaXgae in «tbanol for Ib is r«4uoliOQ» 
1 ^ 4 • « l « G t i v « X j f tb« •xooyolie 
doiibl« bond of 
(IVII) by bjrdrogmatloa us ia i pia.l»4ittm oxi4d ontaljfat 
la •tbttaol* 3r«m«r and ooworlctra (104) uMd Pd/C in 
•n^iofi** £i4trfai and |}ev««iii (60) b m raduetd tb« 
oxooyolic double bond of various 4<»alkylidene and 4* 
aryUd«iaolaidajiolin«!N>i»ioa with Pd/€i and alao 
with flO^* 
Hydrolyiat Com forth and Huaiif (32) bydrolyaod 
2*9lMii]rI«4-«o%bjrl*iai4asolia->5<-ono8 v l tb pboapborio aoid 
aa iraXl aa with 20f aXkaXi aoXttilon and dataoUd tba 
praaanoa of aXanlna in tba raaoUon nlxtuara by ninbjrdrin 
t a a t . AXoia Yyalrj^U (43) bydroXyaad 4«4-^pbanyX-V 
BalbyXiaildasoXin*9<»oaa witb atbanoXio aodiua hydroxide 
and obtalaad o(i(<»di{»banyX gXyoina in 669^  ylaXd* aaoantXy 
ilXXar and Eao (10$) praparad oCfoC-dipbanyXaXanina and 
i t a r inf atibaiiiulad anaXogtiaa irm laidaaoXonea by 
aXkaXina r iag opaaing foXXowad by aoid oXaava^ of 
baaaoyX croti^* 
ringar and 2ab (*>5) bydroXyaad 2«bansyX*iaidasoXin* 
9«oiia (XXXX) to pbonyXaoatio aoid (mXIX)^ awaonia and 
fXyoina by haaiing v i tb HCX* 
- 3T -
w C — G=0 VAC - c q , H 
I t ti y l i ' HCl,A ^ N NVA U ^ ^ C^^ SCVX^CO^U 
CHXHC-3 e ^ 
a. 
The saffiA iBiidasoXoae wm hydroljratd to phtnyl 
clyoino aaido on boiling wiHi wat«r 
Buerli al* (87) iiy<iroljfs«<l 
ialQiasoIia«4«*oae to pheaylaXtmin® and I t s bsneoyl der i -
vative by beatlai] with oonea&trated hydrooiilorie aold* 
Kio an4 Hanson (34) traated 2t4f4*trlpbanyl«»imi.4asoUa* 
5-one v i th i^f aodiua hydroxida aolution Izi an autoolava 
at for 17 hours and obtainad Il»befisbydryl 
banaasiide whiob (m aeidifieati(m ^ava bensoio acid and 
o(g3C»di!!>li«nyX riyoine* iCidwal and l)evaala (60) studied 
ti»« bydrolyala of 2t4»di@ub8titiitad ii&idasolin»3»onea 
(ItXV) tmdar dlffarent oonditions. Haatinr with 
aodiuB hydroxiie for 10*15 mlnutaa gave aaldea of tim. 
aaylasiino aoida (XXXI^'^'^rolongad hoAtlnf with the aame 
reugmu i^ ava R«acylani.io aoida (XIXV)^  whoraaa heating 
with 40lC barium hydroidda for 7«8 hours gave attlAO acids 
ixxtn)* 
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Ha, OH 
YtiluUUlM 
R - cv\ 
I 
c=o 
1 
MH 
I 
\ 
^-CW'COM 
llMaOH-
v^W. 
AXKV 
In alkal ino hydroXjrsis of hjfdroxyl 
ion Attaek eitl i«r pooltloa 2 or 
CH C^O 
o 
H COR; • 
XX AW 
R - C h 
X C / 
c=o R - C H - C O . U 
o ^ » P^E. NHCOR^ 
XKS/ xxxv 
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In the former cans (patb A)« %h% 1«>2 bond would be 
oleaved with the tomation of aoylwalno acid aaides, 
whereas in tlie lat ter oaee (path B)» or aeyl^aaidlae 
bond would undergo oXcava^e with acyXaulno aold end 
aMoonia a« the produeta* Xhe isolat ion of aojrlaoino 
aeid aaides on a i ld h^droXjrsis (loo* oit«) eiearljr 
indicates , that alkaline hydrolysis proeeeds by hydroxyl 
ion attack at the saidine oarbtm* 
. ^ l a c u s s i O N 
• 40 • 
IWIDAZOIOliEa A3 iatK»l£l>UTE3 IM ftil SlKiaESlS 
Qf n^P'mrk^^i^m mim 
Most of the ienowa netliods for tho thesis of 
acl<is involve the use of the eorrespoad* 
ine Milno aoids (12«>15)t heloaoitie (17*19)9 Metoaoids (20) 
or tmeaturated aolds (16)» The more easily available 
aldehydes have been uaed ia sose synthesee only, 
in 3treeker eynthosie or in oondensatlon with ooapounds 
havinf reactive methylene (roup l ike hydantoiii; thio* 
hydantola» thiaeoliaone or creatinine (3-9)* 1»3-
Diaethylthiohydantoine and 2->thio»5«4ftethylthiasolidones 
are d i f f i c u l t to hydrolyae with r e n g m f other then 
hydrioaio aoid and red £>hosphorus* In case^ the aaino 
acids have hyaroxy or p h ^ o l l c iroups, l ike in surinaiaine 
or i t s oi* or triiaethojiy derivatives, the o-naethyl groups 
also get icnociced o f f , tittle i s a clear disadviintage in 
eases where 0*proteoted«>ci«ciethyl«e<«>aBiino acids have to 
be used in fur ther synthesis* 
the present work was undertaken to devise a more 
versa t i le method for the preparationj^fl,0, «>diBethyl««(» 
aaiino acids* 
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Bmthmmim ef iaida»olla»4«oiiagt 
Kidwai and Dev&ela (60) have prepared a nuabar of 
c(«aaino Mids from 2«4*<ilatil>stltut«d liBld«soIifi*<^»on«a in 
h i , ^ yiaiaa. 1««etiiyl*2,V<ii8Ubstitut«<t iaidasolin-
4«<m«ft ean bo similarly ti««4 as intereediat«a in the 
aynthesis of fl^asthyW^i^iiaino aoids* 
1«Msthjfl*2*5^1siibstitutsd iaidASoXlri-4-m«s osn 
not be pre{»ared by netbylstloa of the oorresponding 2,4* 
dlmibstltutsci iaiidaaolin-5-^«« bseauss^as stated earlier^ 
•ethjfXation (46a) as also ae«tyla%ion (100) invariably 
Isads to substitution on the nitrogen ad^aesnt to the iceto 
froup* MetbyXation of 2«-pheQyl<»4«4>enEyXidaneoiaidazol in-
5 - ^ s (XVZX) was tr ied under dif ferent oonditions. No 
•ethyXstion took pXaee on treata«i6 with Me2/<^ aOH, 
eraOH or even with HCHO/liCOOH» in the Xatter ease, possibXy 
due to very Xow soXubiXity of iaiidasoXone in HG(K)H« OnXy 
heating with llS2S0^/^iiQHe in laethanoX for two hours resuXted 
in the formation of 1-methyl-2-ph«ayl-4-ben«ylideoe-
inidasoXin-^^iKKie (mvIX) in about 209S yieXd, Xncreasing 
the heating tiiae to four hours did not improve the yieXd. 
The ft<4BethyX«iBiidasoXone oouXd be s e r r a t e d from the 
unaethyXated ooapoisid a f t e r severaX orystaXXisaticms* 
The structure of the oethyXated product was confirmed 
by comparison of i t s meXtinc point, mixed meXting pointy 
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l a f ra r ta and i t l t raviolei upoetra with an auiiwatio 
••Ufa.* pr«piur«<l from 
(XXXflll) 
C^ h^ CH c 
I 
c =o 
I 
c=o 
I 
u-cvk, 
(XVII) 
CM.CH-C C-O 
\ \ 
ixunn) 
(XXXVII) 
0 
C^ H^C H=c— C K V\ c H. 
Uxxu) 
The oaljr suitable a«tho<i for th« preparation of 
eeoned to be the oonaensation of aldehydes with bensiiaidio 
aeid Mier ) aa4 eareosine es ter 
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^ WC - ^  
file ylttlas o£ 
ijBiaaBolii}«»4«>ones ( XLIX.} ar« low eoaparod to iffiidasolones 
vlttioyt tlM Mdttiyl ftuOslitii«»t* rii« introduction of 
nvtliyl group in 2«pheciyi«»iiiii4asoIin»5»on« af foots the 
roaotivi ty of the aethylene group* Tlie highly reactive 
oharaoter of the methylene group in imidaxolones has been 
at t r ibuted to the flanking C»0 and {?roupB« In 1* 
»ethyl«>2«»phe{iyl-iiaiaa0olin*4'-onet the N»C bond i a not in 
a position to have muoh ef fec t (m the aethyl«ie group* 
This factor toi^ether with the indUotive and possibly 
s te r io e f fec t of oethyl croup laakes the methylene group 
in l*aethyl«>2«phenyl*iB)iaaeolin»4«H»ie ouch loss reactive 
than i t i s in 2«>phenyl-iffli4aBolin«»5*one which i s without 
the isethyl substituent* 
HC — c=0 H.C c>0 Z7 , T 
Vs\ HC-A 
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^fffbyniffB of f f^ffHffj t 
SlAGt iiULdle moid ar« kaowo to reaet with 
aoBoni* tmi&m to font HoULdiatty i t i « vory l ikely 
tit*t iaid«solon« fonuntioii i s i n i t i a tod by tho eondensa^ 
tion of ia id le aoid oat or with mettiyl asino group of 
aarooain* aatar to giva tkia f iva aratoarad It2«>dl8ut}8tituted 
isidaaolofia. 
wc -c =o 
QCVA^-
I 
H C - C = O 
H c- W 
3 
\ 
\ 
VAC-K 
c 
\ 
c=o 
I 
HC c = o 
\ 
VAC-N MVA 
C 
^ \ 
WC'N 
Tlie raaativa aathylana groiip of t h i s inidasoloa« then 
oondensaa raadily with tha aldehydea in the s l ight ly 
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bftsio oondiiions of th t r^aotion* group of 
Biiroosino •&fr or ibat of tiio opon ehain aai4ia« om 
not !»• oxpooloa to oofi4«i«e jritb tiio oarbooyl ooapouuft* 
(4) Orbonyl owipowi4»i Artmmtie aldoliyAoo givt m 
auob hifher yioXd of 4-«u:ylid«no-laida»olin-5«-<Ki«i than 
aXipliAtlo or )Eofoa«8 (60)» In the preaont work 
only aronatlo aldobydoo w^re oondaasod with iaidaeolones* 
Th« jri«14 iBiprovod with tbo introauotion of hydroxy and 
sothoxy suhstltuoattt in the boneene ring as ahown in 
Table X» Aaioncat the iiatoaeay only aoetone wiia t r iad 
and i t did not give reproduoible reaulta* 
Banaaldahyda and anlMadehyda ware dia t i l led 
atHirtly bafora the raaotioa* Varatraldehyde and 
trinathoxybansaldohyda ware uaad in dry and powdered atate. 
(41) : ^ d i o sold aat«r^« B«iai«ia4o aoid eater waa 
taken In prefarenoe to other luidle aoid eatera ainoe i t 
haa been shown to gim rauoh higher yielaa of oondenaation 
prodiiota (60)* 
Bencialdlo aoid eater hydroohloride waa prepared 
by aatttrtttinff a ooltition of bensonitrilo in abaolute 
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ethanol with dry hydrocen ohiorido* The fr«« est«r was 
obtained by deaoMposing th« aqiMOue solution of the eater 
hydroehlorlde with 40^ ioe»eold sodiua hydroxide solution. 
( l i i ) Sarooeine ea ten .Jareoslne es ter hydrochloride 
was s i a l l a r ly prepared by saturatlnf a suspension of 
saroosiae in absolute ethsnol with dry hydrogen ohloride* 
laroosine dissolved as s.he es ter i f iea t ion prooeeded* The 
es ter hydroehloride was deooaposed with anhydrcHis potassiusi 
earbonate* 
tor the preparation of 1 -oiethyl-2-.pfaonyl-.5-
arylideae-ifliidaaolin-4*oae8 ( X L I I >, the interaediate 
l««ethyl«>2*plieayl«i«14a«olin«»4*<iite was not isolated 
(57*60)• the aldehydes were condensed direet ly ei ther 
with a mixture of f ree es ters (aethoa A) or with a mixture 
of ester hydrochlorides in the presence of a mild base 
(nethod B)» 
Method A% The f ree es ters were condensed with suitable 
aldehydes and a number of experlneiits were carried out in 
order to find out the optiauB ocMAditione tor the oondensa» 
tion of aldehydes with a mixture of bensimidic acid ester 
end sarcosine ester* I t was found that best yields are 
obtained when the re act ants are teiien in the ra t io of 
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tt1«4tU75 r«sp«cUv«ly* .iarcoBin® ««t«r tooK Buieh longer 
tlflM to r«act with tiiKisi&idlo aoi4 t8t«r and ao 16 was 
4a«irable to k««p tlM raaetlon aixtur* at for 
43«»60 hours* Ho aolvtut was nao«»Miryt the raaotlon 
aixtura was shakan oooasionally %iXl the iaidaaolone 
bagart to oaparate outf tiiia atajrtad uauaIXy a f t e r about 
6 hours* The highly oryatall lne laldiwoloneB were f i l t e r ed , 
washed with aold ethanol md dried* They were suff ic ient ly 
pure and eould be hydrogeoated without further purification* 
Method Bt la view of the vola t i le nature of the 
iaidio and aniao acid eatery, eapeolally sarooaine ethyl 
e s t e r / " b . p . 9^15 mm. and 46-51/15 m*(106)J^, the ester 
hydrochlorides were direct ly reftcted with aldehydes in 
the pres«tiee of a laild base l i^e dry sodiua bicaitionate* 
Dry benswie was used as solvent in the case of aolid 
aldehydes* This procedure avoids the pre«oonversioa of 
hydrochlorides into f ree esters* the aldehydesi bensiaidic 
acid ester and sarcosine es ter hydrochlorides were taicen 
in the ra t io of It1*!$t2*0 with a s l i ^ t excess of dry 
sodiua bicarbonate and the reactioo ai&ture was heated 
in a pre-heated water bath at for one hour* The 
reacticm nixture was then cooled md the yellow iaidasolcme 
f i l t e r e d , washed onoe with cold ethwiol, then thoroughly 
with water md f ina l ly with ethanol again md dried* 
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Tat>l« X glvo8 m aoooitni of tiM la idaxolon«« prepared 
by these two metliods* 
y A ^ I . I 
Sjmtliesie of It2»3*triaiab8titutea and 2p4-disubetitttteGi 
isidMolonea* 
iiase s t ructural fomula Yield % 
A B 
1-i5ethyl-2-pIi«yl- ^ ^ 50 25 
— c =o 
HC-N ^ 
l - H e t h y l - a ^ p h e n y l - 55 30 
5 - e n l e y U d e o e - ^^Po/f C ^ O 
WC -H ^tvi 
1 
1 » M e t h y l - 2 - p h e n j r l - , . _ _ _ 5-9 4 0 
5* (9»)^drox]^Mnsf* 
I idene K i n i d a a o i l n * 
4*Qae 
TABLE • X (Coilld.) 
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!f StTuotural fonnila Ti«ld % A B 
1 
btncjrl !<!•»•)• 
i iildMO I ln«4-><m « 
#4* •5*«trlaethojgp 
1) ens yl •)4LSiclasol in 
«4«*oae 
C ^ O 
72 45 
76 45.5 
t r i»« t ho3Eyb sy I iaM «)• 
iaidasolla*5*oa« 
76.8 
A 
B 
Mttbod A 
Hsiliodi B 
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Properties: 
y«llov orjrstalXia* eospotuds md g«ci«raXXjr bare abarp 
a«Itlae poSala* fh«y ar* aparlniiljr aoluble in oonoon 
BolviotB and vara aoaUy oryataXliaad froa athyl aoatate* 
1«l4.othyl,4p2»^41sul)8tituta<l ialdasolin«4*ofiaa are (lulte 
atabXe eoopounds* In fact ttaey aaea to be sore atable 
than the eorreaporiding li[«unattbatiluted ooapounda* Oxida* 
tlon of theae eospoimcis ocoura i f at a l l to a very ffi&all 
extent* th i s la indicated by tha aeall quantity of tbe 
red by«produat fomed (luring tbelr ayntbeala. 
Bone R«Mtbyl*»lQldaaolofie8« 1«itietbyl«>2» 
phenyl»5«b«niylldaQe, 1»metKyl-2-ph«nyl-!>.anl8yliden«-
lQiiaasolln«4*aae md 1«»etbyX«>2«»plienyl*4«»betisyXldeiie» 
Iffildasolln-Voaa glva blue to dark violet colour wltb 
etbanolle potaaalum hyaroxlda* Hoat of tbeae oompouada 
alao rauuoe amiaonlacal aUver nitrate* l«t4ett^l*2*pbenyl» 
M^aylldeiia«>lmldaaollnM«one tlvea a at4-dlnltropbenyl«> 
hydraamie* 
^hlle ul t raviolet absorption data of aeveral 
laidasolones i s reported ia l i te ra ture (of. pp<- 29-.30>, few 
atte8^}ta hare been aade to (M>rrelate the {^sorption 
pattern nrlth defini te obrensophorlo eystcmts. Variationa 
were noted In the poaitlon of apeotral bands of the 
57r 
o 
o 
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Ijildssolones <luriiig th« oourstf of preMat 
iavtsUgatioii* $iao« m iitiisb«r of Mbstitutoa iaidasolono 
walldblOf m m%%map% has 1»e«ii made to 
•naljrso tliolr ttltimvioloi •p«etr« In t o n * of tho possiblo 
aiosoMrio for»s« 
As ftlfttod •«rXlor» diwiiftUiutod liBldasoliii»5* 
onos f ro ttttioaorie ooaipoitBdst utaoroM suOstitutloa on 
n i l r o / ^ f ixos tiio poollloo of %tm mstine llnkafo« 
Sobippor and Chinorir give X ^^ 270 mft for tbelr 
conjugated »-aotlifl»iplro-inl<iasolone (XXVI,6^ ,H«CHj) and 
•ax at^  254 m for tlio iso««rlo noiwoonjaga&od N«ffiethyl« 
•piro«l«idaaoXoao (XXTI« i^ fSvCH^)* Tho only rosonanoo 
atrttoturaa poasiblo in thoao oospoanda that oan bo 
aaooolatod v i th this abaorption i^ot 
C - O 
- 52 -
Otir siiMiieB also mhem lhal tim 1«4i«lhjri«>2«5*4isul»stitttt«4 
isidMiolliw4*oii«« •l»Mrl» ftt longer wnveltn^ths 
M eoBpATcd to tiMi immrtn 
iMiiasoIlfwSiwOMS* 8«lii{>p«r and Cbiaery f i-w^  two spectral 
hm^M for tiMir R«iiii«iil»stitiit«4»spiro*ia4dasolono with 
/^ aiix 22B m4 SH la our 
i»jL(l«soliii»$»ooe» tb«r» io only eno absorption naxiaum 
in th i s ragicmi tho absorptimi band eorraapondinf to that 
at ^mai 228 mu ie prob&^ly naalcod by tha banaanoid end 
abaorptioo (Tablo II}* 
t ab ^ E^ 
UV apaetra of 1,2,5*tri8ub8tituta(l and 2»4»di&ub8tituta(i 
ittidaaoXoBos 
atruotural f o m i l a (au) log ^ 
C = 0 
I 
316 5.475 €f.985 * 10' 
410 5.3565 * 10' 
270 5.4601 2,885 
342 5.800 6.310 X 10^ 
404 5.85 7.079 * 10^ 
f ASZ»£ • It (OoiiM. ) 
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stnM%iira ConMla y^ mmx (Ml) t: 
278 
UrC C - 0 
279 
530 
440 
9.9375 
5.7790 
3.613 « 10^ 
3.447 E 10^ 
e.012 X 10^ 
v^Po 
275 
342 
430 
5.380 
5.345 
5.475 
2.399 * 10' 
2.213 » 10^ 
2.985 « 10^ 
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fAlsLI • XI (ConU*) 
striiotural fonntla XiMx im) log6 
c=o 
2T0 
940 
445 
5.400 
5.490 
5.60 
2.512 X 10^ 
5.090 * 10^ 
3.631 * 10^ 
260 
301 
390 
5.670 
5.675 
5.850 
4.677 * 10^ 
4.732 X 10^ 
7.079 * 10^ 
H=C 262 
295 
385 
5.140 
4.890 
5.325 
1.380 X 10^ 
7.762 X 10^ 
2.089 X 10 5 
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uixiee isor« apsolreii data ie available on t««iethyl«> 
2,5^i«tl>atitttt«<l they oait be diacuasod 
t 
f l r a t . Tiia poMlDla •eaoMrlo atmeturaa ia tliaaa lalda* 
•olonaa om b« forwilatad aat 
\VCH=C — c i o 
X 
A 
/ / w IH^C -C-D 
/ 
C-0 
m i t 4»-0H, 4*-0CH^, 3*t4*-aiiB©tho*y, 3S4%5*' 
trlnatboxjr* 
.30 
20 UJ o 
< .10 
K30-^ C^H2-CH IjsC 
hic-N^^N 
240 260 280 300 
WAVE LENGTH (m;u) 
320 
In rtm of ^ mm rtXvm of 270 MI for Sofaippor and GhlatryU 
ooapouBd* oliroa^Mro A ean bo oool^iod for olioorptioa in 
iHio roirioQ. U 4*«aiy<lroxjf| 4*«M«lioiqr, 5*t4'«<lltt0tli0jqr« 
#4* t5'«>tri«oliMi]Fi»tasjrllMo ooapmaao wMoro tHo 300 
oad 400 m bando Imm iiadorcooo apprtololilo bothoohroslo 
•bifly (hio bond Is fairly woll rooolvod* Tbo low iaioaoitjr 
(o* 10 )^ oboorption wlilcli io oxpootod 
iR %h$M rogioa i« obviouoljr laoliidod in (bio oboorptioo* 
Zn tbo boflsylidiao ooBpoiiii4« bonovort oboorptioa 270 ou 
lo Muiitod by • wiob otroogor oboorplioa baad o;l X mx 516. 
SOM idoo obotit tbo eoairibmioa of tbo otbor Uo 
•oooBorlo fomo to tbo spootrol pAttora of 4«»iMidasoloao« 
ooa bo fomod by ooaporia^ Um opootruii of ^oaoylid«io 
OMpotnd witlt %luil of tbo oorroopondiag S^onsyl-ioidoooloao 
in whiob th« oxo^yclic doublo bond io aolootivoly roduooa. 
UnfortUDoioly, 1«»otliyl«^phoiiyl«9oboiisyI<»iiddasoIiiM«oiio 
itoolf vao mtob too uaotoblo to bo iooXotod* Ito 4*«aotbo3gF 
dorivotivo oottld bo ioolotod ood wm otoblo onougli for 
•pootrol otiolyoio* 1«llotiiyI»2<i>boiiyl»!^(p«sethoxybon«yI)-
iaidosoiiiM«oiio aboorbo only ot N sax 278 and 285 (inf.), 
tbo aboMieo of 400 m bond la tbio portiolly roduood ooapouod 
oloorly iadioatoo that obroaophoro C ooa bo aooooiatod wiib 
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absorptioa in this rngim^ TH* Tttry latr^ c batlioohroaie 
shift In thd sorption bsiid of this oiimsarajrl ehrosophore 
of thoM isidssolcmot i* prc^ ftbljr pMrtlally duo to aitrogoa 
•ubslltutioa oa botli C^  Md C^ * In iHo ^-p^tlioxy^bsiisyl 
MNipoiiiid ilio •tooorptioii li«ii<t duo to tlM oliroaoi^ oro aaidoioiii 
to tlio aosoMflo fom B ooows to kftvo uadorgoao a liypso* 
ftliroKie otiift aiKt dooroaoo ia lAloBOitjr afi4 i s prooont only 
tm m iaflootloa at 285 an. liio iatroduotioa of liydroxy 
•ad aotliojur aubatituaata (vith tholr poaitivo induotivo 
affaot)f on tlia boasjrlldoao group raaiilts ia tho oxpootsd 
batlwebroaie abift and inoroaao in iataosity of tho 
abaorptioa banda* Only ia tbo oaaa of tbo trlastboxy 
ooapound« laspiis of tba bstboohroaio shlit, thsrs i s 
aot auoh difforoaoo ia abaorptioa lataaaity* Tbla is 
probably duo to slight twiatiag of tho p-«sthox/phsnyl 
boad duo to tbo atorio offoat of tbo tvo flsakiag aothojgr 
froupa (107)* 
On tbo basis of tbo ssa« aaalogyt absorption at 
A WW 590 <^7.0T9 a ia 1««othyW.pbsnyl.4* 
bsAaylideno»iaidaaolin<»9«>ono can bo aaaifnod to obroaopboro 
C« Hoaoaorio atruoturaa U and S oan tbon bo aaaooiatod 
witb abaorptioa at 260 and 301 imi vltb k 4.677 x to^ 
md 4.752 x 10^  roapootivoly* 
• 98 -
^ c=o C H = C -
I 
C - 0 
1  
+V1-CH, 
H 
C^O 
VA-CH, 
t 
H-C- c=o 
I 
^>hiia(»iura anti i-cuetiifs 1«>mibstiiuted-2-alK.yl<»4-benzylldtne-
|jii<l«ftolln*^«Km«8 mhov strong absorption sua t)«8idQ£ 
ftt and 290 am* 
// VCH^C 
H 
C = 0 
I 
P., 
2->?h<mjrl<»4->&enKjflicl«iio-»lal4«solin»9»one chows absorption 
at > nax 26S, 299 and 389 ou with ^ a a x 1.380 z 10^, 
7,762 X 10^ and 2.089 x 10^ raapsctively. If i t war® 
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pro8Utt«d tnat ioutoaer b would !>• stat^ilised in •thanol 
solution (47)f tii«n aDsorp&ion 262 mu majr possibly be 
(ibt« to taol (o}« 
C=o / 
c-o 
/ 
// 
— c=o 
I) 
toy audi «iiti&op faavo alBo postulato4 the analoious anol 
tim ohroaophortt responsible for abt^orptloii at ^ max 
259 ffiu ia the i r 5 - la i^aso lon•^•ace t i c acid (XXVII). 
The apeotral values for i*unsubstitute4 iaidasolone 
aa expeoted are nearer to thoae of 1««ietbyl«-2<»phenyl*4-
bensyliione-ialdaKolin-^oonet 2*phmiyl«-4<*beneylidene» 
iiaidasoli]:i*5*onet ^ n a x 290 and 390 mu; N«>aethyl ooapound 
a t ^max 300 md 390 otu* However in the abaenoe of the 
4000 3000 2000 1500 CM-I 1000 900 800 
100 700 
V 
f Aa n n 
7 8 9 10 II 
WAVELENGTH (MICRONS) 
HjCO^  
/ 
>2 1 3 14 I S 
4000 3000 2 0 0 0 
100 
1500 CM"' 1000 900 800 
7 8 9 10 II 
WAVEUENGTH (MICRONS) 
= 0 = , j - C  
700 
12 13 14 IS 
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mtharl subaititiMiit, tii«r« Is a <l«er«aM In 
ibserptloa« 
Ttie infrart^ f^Mtra of tlM»M inldcsoloiiM «r« 
not irory lafonintivo (Tal>l« X21)* Oui of ttio various 
T ^ ^ If S > 
18 apootrn of 1»29$»triaiibaUittto<i aii4 2«4<Miiaiitoatlttt(o4 
laildasoXoaoa 
Structural forsttla C«C, OiH and of trl* 
C=o 
1«72 1fi20, 1595. 1515 848 
C ^ O 
1670 1620, 1600* 1585 855 
CH^ CM- c -o 
I N 
O 
1670 1585t 1565 
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TABir - III (CORtd.) 
itnaetnral fenmla c»o 
tm 
C»Ct and 
aroMiio mT^ 
C-H of trl-
substituted 
t675 t615t 1598, 1575 865 
c 
\ 
C'O \ m o 
Vs., CH^  
o 
1640. 1595. 19T5 890 
-CH^ C — C=0 
K nh 1695 
/ 
' X 
6 
-CK - C 
I 
e = o 
1700 
o 
1638, 1600, 1575 
1640, 1603. 1572 
892 
862 
4000 3000 2 0 0 0 1500 CM"' 1000 900 800 100 
_ 80 
'i 60 
I 40l 
' 20 
700 
r\ 
3 4 5 6 7 8 9 10 II 
WAVELENGTH (MKRONS) 
12 13 14 15 
H = C (j = 0 
4000 3000 
lOOF ^ 
80 
2000 1500 CM"' 1000 900 800 700 
1 
A 
n 
3 4 5 6 7 8 9 10 I I 
WAVELENCTH (MICRONS) 
12 13 14 IS 
C H = C -
I 
- c = o 
I 
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•bsorpiioii hm^ ml i ti^M due la wr^onfl atrtlebine 
9MI be tiM oii«rMt«ri»tlo earbo»jri 
if^sorpiloa la Ift&dMselttiids with •nao^imjuration» in 
4jii4«soilii«»4«wi«« i s at Xowtr 
f m u m i * * , i»««f 1679 * 1670 tfterm la l^netlijrl-' 
2,4«4iaitb«ii«iil«<l wtiioti 4o<saol li«v« 
•a4o»ooaJta€fttion ilMi earbonyl group absorbs at bigbsr 
frsqusaejTt !••*» 1710 TIm il^vasubstituUd seapoiiads 
vitb tlislr sxpsolsA laytossrlSBi sbow oarboayX sl»serptloa 
at 1700-1695 (cf , 47). 
'^C-O vtTb^ vGlo Cv^  
Tlie region bsUssn 1649*1940 ahovn absorption 4u« 
to-C«6> pbaairi nuelsi* iiys to sxtsailsd eoaju^atioo 
beth-b«^aDd^>ff-absorpUoa bsaas ara aapsetaii to bs abiftad, 
tbs forasr parhaps mon taaa tbs iattar* 
Out of tJiaaa tiiraa obroaopborsa, that dua to C*C 
stretobing can be siaaled out by ooaparlne tbe epectrua oi 
1«Bia tta|rX«2*pliaayl*V>( jMHitlioxybaaftylLideaa )-i»iaasol iti-4-
one with that of tbe oorreaponctlnr 5 p-«etboxjrben«yZ 
4000 3000 2000 
LOOF ' ' 
1500 CM-I 1000 900 800 
7 8 9 10 II 
WAVELENGTH (MICRONS) 
700 
A/ 
12 13 14 IS 
4000 3000 2000 1001 1 1 1500 CM"' 1000 900 800 700 
80 
u 60 
< 
20 
IT 
M 
N/LH 
3 4 5 6 7 8 9 lO II 
WAVELENGTH (MICRONS) 
H3CO<^CH2-CH-C=0 
HjC-N^ J^) 
12 13 M- 15 
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ooflipoand in wbieli th« «xoojrol 1 o -C«C- bood has b««n mdiioed. 
Tb« unrttduoed oo&poimci shows tturss bands at 1620, 1600 tnd 
1585 oaT^ * In ths rsducsd ooapouad tbsrs *r« only two bands* 
at 1585 1569 oB* .^ TIm abmea of abaorj»lio& at i620 mT^  
el*arl|p iadioatas tbal iliia absorption la duo to OC strstotv-
iog* Out oi tha otbar tvo^tlsa bi^ar fraquanoyy^  aora iatsnaa 
^sorption i s aost probably dua to and ths lower 
fraqaanojr ono dua to pbanyl nuolai* 
II 
Kldwsl and Pavaaia (loo» oil*) bars sucoassfully 
ttaad FtOg and Pd/iirCO^ for tba raduotion of tba axoeyelio 
doubla bond ef imaaturalad 2t4*dlaiib«titutad iaidaaol in-
5^nas, 
In Iba praaant work uaaaturatad i«fliatliy2,«2»5« 
diaubatlttttad ialdaselia«4«^aa ( XLII.) bava baan raduaaa 
by uainc bolb PtOj tad Fd/C (10^) aa oatalyata, EtbyX 
aaataia wa« usad aa tba aolvani* 
eVO,, or CH^ -CU C-O 
VAC-^ 
1 
o 
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ii9Auatioek iritn PlatAaua 6«id«t A suapwieioa ot 
la othjfl ae^tatb hjrdrogMiiiao with platintw 
oxidtt o&talyst at rooa teap«raturt under atiaoBpherle 
pr«8«ur«. tii« bydrofwuation proe««ded» th« y«llow 
imsaturAteC laldaKolca® ym% into solution wid almost 
whits saturated isi'jasolone separatsa out* The ab o^rpticm 
of hydroesn was very rapid mJ ths rsaotioa was nearly 
complete in 2 to 4 houjnst however* the reduoed compound 
was left with the catalyst over ni^ h^t* After quick 
filtrationt the solvcmt was iuaediately evaporated off 
tmder reduced pressure at rooa tesperature. The residue 
was washed with ethyl aoetate, if coloured. The reauced 
iaidasolone was usually quite pure and could be used 
further without any puriCicution. In some cases, the 
reduced product could not he isolates aue to iastability 
of the saturated iaiiJaRsolone /^itkaimlliiy of saturated 
i^«4-dii}ubstitutcd iifiiaasEolia-^ >->one8 was also reportea by 
by 
KJaer (^o) and/Kidwai and i>ev.4Sia {60)J* in general, 
N-nethyl^ittidasoiones tooM longer time for hydro^ e^nation 
than the ones without {l«HBethyl subistituent* 
Reduction with Palladium on Charcoa^ i Pd/C (lOt) 
also proveo an effective catalyst for the reduction of 
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the exooyclio aouble bona oi 1->8tethyl«2,^di8ub8tituted» 
ifflivlas5olin-4-one8, reduction waft carried out in ethyl 
aoetato at rooui teiaperaturo and under &tc«o6phoric pressure. 
Tb« time required for hydrotenalioo varied from 5-10 hour®. 
th9 procedure for i^ omlni up was the simiiir ^d yielas of 
reauoea products hrere compsrable with those obtained with 
pi&tintuit oxide* 
1-^ Gthyl*2«>phenyl«>5-&r l^*i»idiisoiin-4-o&e8 were 
colourless coui^ iounas. They were louad to be too unsiaole 
(except one) for Airther purification* In most oases the> 
were hydroXysed as ouch ev^ n without reotovinig the ccitaXy&t* 
Hydrolysis of 1-g>ethyl«»2«S*di8iibgtituted iiBidasoIin-4*»onefli 
yuw) 
l-Hethyl-2.ph«iyl-5*iuryl«iai<la80lln-4-0ne8 (XLIIl) 
were unaffectec by aqueous sodiiiB hydroxide at the conctti-
trations tried Thef were also unaffected with 
ethmolic sodiuoi hyaroxide* with 10^ 9%hmollo 
so 11U8 hyuroxide, hyarolysxs to rj-Betbyl- -waiiio acids 
( XLIV } tooic about 20 hours} the iatenwdiate ll««ethyl<» 
rn^fmmo acid abides coul^ not 00 imolmM* Hydrolysis 
with 40^ barium hydroxide also proo««4«d directly to 
ti-methyl- •aaino aoida ( XLIV ) ana waa complete in 
7-8 hours. 
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I A B L » ly 
aoida prepared from 1*Biethyl«2»phenyl» 
^aryl-iffiidaBol in-4-on es 
Haaw Structural fonsmla ri9la f 
-se t by 1 pben 
alanine ^ I X 
45 
tyrosine 1 ^ 
57.7 (a) 
U^ CO 
aimettooxyphenyi) - \ixCO-
alanine 
av -^CH-CO^U 16.6 
K<-iaethyl-(^ «>anlno aoids were prepared by relluxln^ 
saturated 1<-oethyl«>?,^al£»;ibatituteci»laida»olino4*one8 
ta) Hydrolysis with bariuc. hydroxide, 
(b) Hydrolysis vlth ethariolle SOIIUIB hydroxide. 
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with ubout 5 tboXar proportions of 40?^  barium iiyciroxi(i« 
solution* CJn beating tiM inidasolonea diaoolvsci and £0t 
hyaroly8«4 with tli« evolution of aimonia* M th« «na oi 
the reaction, the remlim nlxture was diluted with 
(tistillod water, exoesB of barium ions was preo t^pitated 
with dilute sulphuric &oid and was filtered oif by 
deeentation and filtration* The filtrate was concentrated 
under reduced pressure and bentoic acid, whioh separated 
out, was retooved by extraction with ether. Xhen the 
solution was airain concentrated to a siaall volume and 
its pH was carefully aajuste, to 7 with aaufionia* The 
amino acid starteo separating out* After cooling, in a 
refri^ fcerator over night, the tuaino acid was filtered, 
washed with cold ethanol iod crystalliaed from aqueous 
ethinol* 
E X P E R I M S I I T A I . 
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H X f E H I H E H T A I f 
t. itjmttwita of Startlaj?, Material* 
(i) Olyclng ethjfl water hydrootiloridat A nixture 
of rlyelne, 79 g (1 atola) 790 of absolute ethanol 
waa aaturatect vith dry hydrogen chloride end then reflujoed 
for 2 houra unarr anhydroue oonditiona to dlaaolve glyolne 
ooispletely* Qa eoollni^ the siixture waa aeedeci with a 
few oryatala of glyoin® ethyl eater hydrochloride and 
kept in a refrigerator overni|ht» vhite oryctala of 
l^yoirae ethyl eater hydrochloride were filtered and 
waahed with cold ethanol and dried in an oven at about 
80® for one hour, field, 111.7 (80.1^)| a.p. 144-145° 
/" l i t . it.p. 142-143 and 145-48® (109)^. 
(i i) Clyclae ethyl eatert Glycine ethyl eater 
hydrochloride, e«t waa diaaolved in about 90 al. of 
distilled water, to thia 100 al. of ether waa added, the 
aixture waa cooler in an ice-bath and neutraliaed by 
addincf 20 al. ice-cold aodiua hydroxide aolution (40^) 
(110). The aqueoua layer waa aaturate^ with potaaeium 
carbonate and extracted three to four tiates with ether. 
The coabined ether extracta were dried over anhydrous 
All aeltinf pointa are uncorvacted. Ultraviolet apectra 
were taken on IMioaa 2F 900 apiotrophotoneter md infrared 
apectra on infraeord. 
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potaaaiuia carbonate, filtered and tlw etnor waa avaporaUd 
off itadar raducad praaaura al room taaparatura to yield 
16.0 <?• i&lf) of eoiourlaaa gljroina aatar« vhioh waa uaaa 
for eond^naatlon without furthar purifioatlon, 
( i i i ) aarooaina ethyl aatar hydroataXoridat ;^ aroo8ine» 
^ iBola}» «#aa diaaolvad in 000 ml, of abaoluta 
alcohol end waa aaturatad with dry hydrochloric acid gaa* 
The saturated solution uraa <}uioi£ly liltared md the solvent 
avaporate<i under reduced pressure. 7he ayrupy residue was 
oooled sad triturated with dry ether* The ester hydro-
ehloride whioh oryatalliaed out was filtered and aried 
first over MaOH ana then over ^20 .^ Yield, 30 (95^)• 
121*^  ^ i t . 121-22 (3hjJ7. 
(iv) ^arooaine athjrl eaters the hydrochloride was 
deooBposed with $:>otaaBiuis carbonatei the aqueous layer waa 
saturated with potaaaiuM oarhonate and the free eater was 
extracted with ether* The ether extraet was evaporated to 
about 1/? i ts voluae end used as aueh in view of the low 
volatility of aarcosine e a t e r 5 2 / 1 5 and 46-51/ 
13 mm. (106)J7. 
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<v) atngjUftiile acid gfetiyl satmr kM4ro9iaorU9 (111)t 
A 8lxtur« of 91 Bkl* (Om3 of bensonitril* and 31*^  tsl, 
(0*54 aol») of atoftolttte •ihirl ftleoiiol vma oooled in frooc* 
ing alxturo* Hydroehlorio AOld gM (22 g.t 0*60 nolo) 
driod by bubbling tbrougli ooneMtrtttcd aulphurie aola and 
tli«n paaalne oiror pltospharua psaioxido VM absorbed in i t . 
Afior ooMple&lon of tbo roaetloa, the flasx was stopporod 
and lef t in frooaing ttixlura for 3*4 hours ana iban at 
room tauparatura lor tbraa days* Tba iiard crystalllna 
aaaa of bansiBidie aoia aVbyi aatar hyuroobioride waa 
oarafully brokan into plaoaa and tranafarrad into a oooloal 
flaak oontaining al of dry at bar anu then tba nixtura 
waa kapt at room taaparatura ovar niebt* it waa fiibarad* 
waabsd ifitb dry atner and driad ovar potaaaiuia hydroxide 
Dalleta and phosphorua pantoxida* Yield, 88 g, (94^)t 
ffl«p* 117® (dec.). 
(vi) Benalwidio acid ethyl aateri SansiiBidlc acid 
etlqri aatar tiy<irooblorid«, 25 g* (0*13 sole) waa diasolvad 
in 30 al« of Uistilled t^ alert 60 ml* of ether waa added, 
than i t waa cooled in ioe^bath and neutralised by adding 
dropwise 16 nl of AOi ioa-oold aodiun hyaroxida aolutlon. 
The solution was ahaxan well and ether layer aeparated. 
The aqiim>ua layer waa then aaturatea with potaaaiua carbonate 
end extractau with fresh lota o£ ether* The ethereal 
- 72 -
solution wnifi drift4 over wihyarous potassiua oar boa ate, 
filtered aaa evaporated ftador r«dtie«4 pressure to nlve 
colourXesa bm i^mXiite aoid «tliyl •star* Yieia, 19*5 
2# S3Wtha«a« ol waaatwytad 1«otttt»l«»g>%4icubstAtutad 
Kattiod Ai aareoaiaa aiUjfl aatart (0*042 oiola), 
b«(isiffiiaie acia atb^l aatar t 5 aI* (0*094 uola) a»a oaneal-
4 
dehyda, 2*4 ffil* (0*024 vara ^aioiay ainatt ana icapt 
in a atDpparad tlB^ at 3 0 * f o r 43 boura Mitft ocoaaxon a^ 
ahaiilii^ ,* allow erjrataXliaa ialdasoloaa be^ .an to aeparata 
aftar about 6 iioura* Ait^v 48 lioufa« the sMitHar liquor wa« 
daoantad oil** tha aolld iiti(la«olona waa filtttra4» waabad 
with iea-oold at^ iianol and dried in m oven at 80*^  for one 
hour* the cMther liquor on keeping for aoise days in a 
8toi»pered flaaM yielded a aaall amount of iffildesoloae iBore* 
Yield, 1*8^  (30f)* Ttia iaidattoloae eryatalliset^ 
from ethaaol, tt*p. 210®. IM (KBr) 1672 (C-0), 1620, I595t 
(C«C« and aroaatie) 848 ett*^  (CH of triaubfltitutad 
alkeae)! WV (l?tOH) Wm$m 316, 4tO,muj ^ 2; 985 x 10 ,^ 
2.273* 10 .^ 
Analysis: Calod. for C^ H^^ C^Wgi C, 77.84| «, 5.38f 
U, 10.68* 
jfoiiiid I C, 77.80t H, 5.25| 
10.60* 
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1340 i&tmtkiiQ uo^ )^  
AaidyeiM for 
JfOiuid t 18«80« 
Mtttfaad Bt Cnad« •ttreosin* m%kgX •8t«r hydrooiiloridtt, 
3*07e« (0.020 mol%)f b«iftltti4ic aoid •thyl •ot«r hydro* 
ohloridoi 2»7B CO.Ot^  solo}» aid dry sodiuM biearbonatot 
3*03 (0*036 Bolo)« were alxod lo a dry mortar wid 
traasforrod qutokly Into a round bottoMd flaaic oarrylng 
a oondansor and a guard tubo* To Ihia 1.0 (0.01 ooXo) 
of bansiddoliydo waa added and tha roaotlcm alxtura WM 
o 
boated at 75«-dO for oao hour on |^ ro»li«atad water batb* 
Yeilcw iaidaaoXooe began to aeparate in idOout 10 ainutea* 
Keaotion aixlure waa ooolad In a refrigerator over'Oi£bt« 
iMidasolone waa filtered, wa^ed oiioa with oold etbanol, 
aeveral tl»ea witb water aiid finally with oold etbanol 
again and dried in an oven at 80^ for one bour. field, 
0«65 &m It oryatalliaed froa etbanolt 
210, Bixov^ i H»p« 210^ with the aaaple prepared by aetbod A* 
Method At 1 -Methyl«2-phenyl-^(p-hyaroxybensyI idene)* 
• Yield was calculated on the basis of aldalyde used. 
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isidasolia*4*Mi« •IsUarljr from sareosiii* 
(Bthyl ••t«ry 9*05 «• (0*042 b«atliiidi« Mid •tliiri 
••ter« 3 ml. (0*034 ael«)« m4 g* (0.024 of 
p t^aydivxjFbeiisvldslijrdft. g* It vm 
o ory«(«lllft«<l friMi •ibaneX lAto sliiiiiiiii: m^ p^  259 • 
UV m m X«WI 270» 340,/ 445 £.2.51.x 10 ,^ 
5 '^b t 
3t09« 10 » 5.63« to • 
AoAljraist Cale4* for C^ H^^ O^j^ *^ iff %07| 
10«07» 
Fmmd t C, 75.68t 5*17i 
«» t0.23» 
Mottod Bt s*roo»iJio olHirl ostor iijrtiroeiilorido, 5*07i« 
(0*020 nolo), b«n»i«idio aoid ottijri ootor liydroeliloride, 
2*78 g. (0*019 BOlo), aodita bloarlioatttot 3*05 £* (0*096 
mole)t and p^bjrdroxjrbaasiadaliydtt 1*22 g* (0*01 aol*) gavo t 
1*1 «* of 1««iott^ l*2*pli«ayl«9»(p«liydrox]rl»«iittyXid«cio>* 
ltti4«soliii«4*oi}« (409)* II wtm orjrotaXlisod fro* otluiaolt 
0 o M*p* 299, aiiod »*p* witb obOTO 299 • 
( i l l ) 
Wthod At Saroosiac •tbjrX ostar, 9*09 g* (0*042 moI«)» 
benziBldlo moid othyl oslort 9 at* (0*034 «ol«)t md 
aaioald«hy<l«t 3*26 g* (0*024 aolo) wore r«Mtod to yiold 
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4«ont wbioh oryslalllMd trom •tbarl fto«t«t«| 
IR (KBr) 1670 (G»0}, 16209 1600* (6«G» C«8 wi<l 
859 (CH of trlsubstiliiUoa allccii*}* UY (SIOU) \b«x 27O9 
342f 404 »tt| 2*885 x 10 ,^ 6,31 x 10^ » 7*079 x 10 ,^ 
Ai!i«ly8lftt Caled* for 
Rt 9.58. 
f^ uail t C» 74.0tf M, 5.731 
11 • 9.23. 
Mottiod Bt 3aroo«in« otiiyl ••lor liydreoliloriao, 3*07 g* 
(0*020 BoI«)» li«aslsldio aoid •thjfl ••tor bjrarootaoridot 
2*78 IT* (0*015 fi>ol«}* soditm blear^oiisU 3«03 (0*036 »oi«) 
•nd anisiadoliyd^ 1*36 i* (0*01 molm) wf r9mfi to jri«i4 
0*9 6* (30^) oi the above lffii4iuolono. It wa« orytttalliMd 
froA othyl ao«tat^t 210t mimA 210^ * 
(iir) 
H t^tiod At Sarooslae •(lijrl ••tmr^ 5*05 (0*042 xolo), 
ben«iffiidlo acid •tiiyl ••(•r, 2*78 g* (0*034 aoX*) «ad 
v«rmtraldoliyd0 3*98 g* (0*024 »ol«) ea iM p^ing for 60 liours 
gAy 5*45 e* (72^) of 3* ,4*-dlaetboxy* 
toofisjrlidon«)«.i»ldiisollii«4«^o* It was orjfAlalliMci froa 
• 76 -
•%h3fl ao*!*!*! 192^ X8 {Kmtl U79 (C«0}, 1615, 
1998* 1975 (OC, C«« mA mroamti9}$ UV (StOH) X mm* 
n9$ 33O9 440 5.6J13 » Id', %4'47» 10', 6»012« 10^ 
jmalymimi C«lod« for t^ 70*79t H, 5*69t 
»• 8.69« 
I G, 70,68| 8, 9.69t 
gj|||g4J|i aftreosin* •tbyl ester hydrochlotxce, $.07 g. 
(0*020 Mol«}, b«iiti«idie Mid •llijrl Mlcr lijr4rociiXeild«, 
2.78 (0.019 so4iiui 9.09 (0.096 nol*}, 
wi4 v«r«tr«l<l«lifd*, 1*66 e* (0*01 mI«), 00 iimmti&g in 
•bom 2 of 4rjr bmoiio gmw 1*49 (49)() of Ibo oboiro 
iaii4MOioiio whloli WM oryofeftlllooA Iroft otIijrJL aootato, 
m^f Bixod tt.^. 192^ 
SorooolJio otiiarl oolor, 9*09 e* (0*042 «olo), 
b«asl«i4io Mid ollurl oolor, 9 (0.094 aolo) and 
9t4,9»lriaolhoiiboiis«Xdol)f4o, 4.72 f . (0.024 nolo), woro 
wUle to roAot in o tlghliy otop^orod tlmk to yiol4 6.8 
(76*4)() of tho obovo iBi4«soloao. m o was orjrotalliood 
trm otbwol, a.?. 199®. uv (EtOH) X max 275, 
- r r • 
490 B U f t 2»399« t o ' f 2 ^ 2 1 3 « 2«985« tO .^ 
AaalytlM C«le4. for C^ oMgoO^ rt^ t C, (8«l7t 9«72| 
Kf 
I G» 68«S«| ii» S.Olit 
H»tiio4 l i Sttrooaln* •Uijri tijfdroohloriA«» 5*07 0* 
(0*010 attid tlbyl MUr lijf4ro«iaorl4«c 
2«7a (0*013 «ol«)t aoAiiai 5*05 (0*0K 
aol«}» M4 t*9< (0*01 »oJL«), 
on liMtiaf la about 4 oJT 4fy yi«l4i«4 1*58 
(49*211} of tHo iMidMolOBo wiilo^ wao orf8tollioo4 twom 
•Ibanolt »«p* 195^ * 
2* Smtho— of m»m%mm%94 a.4>4i«yi»tityU4 
Biiisi«i<tio aoitt otHfl ootOTy 8 ttl* (0«094 m1o)« gifoioo 
otliyl o»tor« M (0*096 aoXo)« yturo dry imisoaot 19 
«gi4 boQsoldtJifdot 4*8 ail* (0*048 aolo) wort quieiajr mlw$4L 
tnd Mopi ia » tliihtiy slopporo4 flMlt for 20 iiouro* Tlio 
prodttot wM <#««liodl tliorott^jr villi oUtoaol «n4 <tri«d in 
•n ov«a ftt 80^ for 1 Hour* Tbo yollow toidasolono 
9 t* (76*351) noltod oft 272-'273® /" l i t . ".P. 270, 272.5® 
aii<l 284® (26t 32f 49)J^* la (KBr) t«99 (C«0|, 1638, 1600, 
78 * 
1979 (C»C, md mmmtU)^ 892 mT^  (CH OJT trisubstiluUd 
allc«a«)| UV (itOH) X ftiui 262, 299, 389 iAit^.380 x lO t^ 
7.762 X 2.089 x 
(ii) r i4' thf ^ ftigyH^**^*)'? 
i»i<Htgoliii-9*on»i 
Htthod At It was pfApared froa ttli^l Mlar, 
9.6 ml. <0.096 iBol«)t b«iieinidio *ei4 •tiijrX e«t«r, 8 oa. 
(0.094 nolo) and 31419-tria0thoxybcnsaiasnyd*, 9.4 g. 
(0.048 nol«) aoeordlag to th« Mthod of Kldwai and i>«vasia 
in 8 2 . y i e l d (15.9 £.) . It WM erirstalliMd froa atbanolt 
a.p. 270® (d©«.). lit («lr) 1700 (C-0), 1640* 1603» 1979 
(C«>C, ana aroaatie). 
Malyaiat Calcd. for C^ t^i^ QO^ Hgi C, 67.44| M, 9.36| 
8.28. 
imma t C, 67.27$ 9.42i 
8, 8.01. 
Hatbod Bt Clyoiaa athirl aalar hjfdroaiilorido, 9 «. 
(0.096 aola), bensiaiaio aoid atliyl aaur iurdroehlorid*, 
9 e. (0.027 aola), eodlua bioarboaata, 9.86 «. (0.07 aola) 
«id 9t4t9»triaatiiox«b«isaldaiiyd« 4.7 <0.024 aola) aa 
haating in 9 sO.. of dry baasana gara 6.2 <76.8^) of 
tha iaidaaolona vhieh was oryatalliaad froa athanoli 
a.p. 270® (dao.). 
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O f l i f t t PlfttifitM oxld* eti%«ly«t pr«p«r«d 
accord in e to Adana* acthod (112)* 
Powdered, crude 1 -aethyl-2<->plionjf1 a^liden•• 
liiiidasoliA«4«Qoe, 2«92 c* (0*01 uola^t pXatinuai oxldt 
(23 «€•) and •thjfX aoalata, 60 vara takan in a Iowar*a 
aaalAicrolijrcUrogaQatioii a^pormtUB ana iijrdrogaoatad ai roon 
twBparatura under a preaaiura 15 tiiihar %baii atooaplMrlG 
praaaura* Ubaaturated iaidasolofia graxtuaily diaaolvad, tiia 
raaotioo sijitura etiaagad in eolour irom jfallow to S f m aad 
finally baoaae vlilta* Afier eomplatlon of the reaetloAt 
eatalyat vaa f i l tared off and ettijfl aeetata waa avaporalad 
undpr reduead preaaure without extanial heating* 2*03 g* 
of the white radiaeaa ooapound ware abtaiiiei» i t 
waa eryatalliaati froa aoatonaf a«p» 143^ * IB (KBr) 
1670 (C«0)» 1505, 1565 and aroMtie}t o/(Et<S!) 
/^ aajc 278, 285 ora. 
Aoalyaiat Calod* for C» 75»45t H» 6»16| 
fi, 9.52* 
lotmd I C, 75«20| H, 6«50| 
• UV apeotra w«ia taican cm FerJan«>Ulaer 220* 
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2*62 (0*01 of tli« oerr«»poii(ilii£ uaMtiarat«4 
i«idas0loii« wtm iiydro|i«ei«l94 ttsiaf 100 F^Q la 
Sthyi mUfe* wm 4JL»lilX«« off and tb« 
rottlduol rodttood Isidftseloiio ooBtftialng tlio oatalyat wm 
bydfolfMd M oiioli* 
It 
2»78 (0*01 ttolo) wm hjfdrogwattd 
iioliii pi alia ua oxldo omteXft in olHirl ooolaU* tflioa ilio 
•lioorptiofi of Iqrdroean prootloaXJLir eonood, tlio oataljrol 
WM fUtorod off Md mthfl Motato WM ovi^ peratod uiidor 
ro^ uood prooouro at rooa loMporaluro* TIM palo follow 
rooidao WM WA^ OD with otbjrl MOLATO to f lvo 1*66 
o of tbo wiiito rodtiood oo^rndf 180 • 
(iir) 
5*22 £• (0*01 nolo) of tbo unaaturatod ^ d M o I o n o 
woro roditood uaiag fd/C (109 )^ la otiifl Motato* Aftar 
•vaporatliif ottojrl Motato under roduoad praaaiiro wittaout 
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•st«ni«l liMtiiitf til* r f t s i M m stiob for 
( i ) 
A Bixtur* of liydr«lo4 ^fltm lijrdroxido, 20 g* 
(0.06 nolo) and 
(mot 9«17 £• (0,012 solo) io 50 of dlolUlod vaUr MM 
roflii»o4 for t«6 Iwwrs wltii oooMlotiel sheOKini* Iiot of 
•MMMilJi WM OYttlfM* AfUr ovoltilioii of mmlm ooMod 
%im roAoUoQ sixturo wmB oooMy dUttiod villi of 
diaUllod wator Md iiarlits pfOOlp^ A^kod witb 30 ml. of 
dUiito maptmrio aoid (1i9>* Ttio idxturo «#«• iontljr vanod 
«a a vaior batu for 15 »laiii«* «id was allowod fto sMad 
at roo« loaporaturo till hmriim ailfiu^lo aoltlod doira* 
THo aoltttion waa fUtorod turoiigli m glaaa aintorod fuanaX 
bjr dooanlftUon wd tlio roaidna waa waahod villi a fov 
• i l l i l i l roa of diatiiiod vatar« flio oloar «id alaoat 
oolourloaa fiitraio vaa oooointi'aiod aador rodaoo^  proaauro 
l i U tho volmo waa reditoad to i ^ t 75 IbOfi it vaa 
oooXod aod boatoio aoid vaa astraotod out villi otlior* TIM 
aiQiiootta iayor vaa oxtraotod tvioa aoro vith otlior md IImo 
ooaoantratod agaia* To tbo {>alo arollov oonoiatratof l i^or 
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mmmXm vm tiXwtlf %iX% hwmm 1 wmi f^MtHyU 
pteajrXalMiiA* to —pvei^f out* Afi«r iMiyittf la « 
MFRIG^RFTLOR ovemlglit, TB« MIIIIO M I D WM 
wMili«<s Witt) ilislill»d VAMII' aod tlici ifilH •tlMMOl* 
1% WTIS R^ERYTTTTTLLLMD FFOA •IBCAOLT JRLTX^T 0 * 9 9 
250® (siifc.). 
( u ) 
(m) SiBilarlfv 5*88 g« (0*02 of 
ttllik INiritHi Iqrdroxite mluti.m lo 2*99 g* 
of 0««'M!li»otlijFllyrooiao| 22$^ (4oo») doo* 
220^55® 
Afi*ljroi«t Citlod* for C^ H^^ O^^ Mt C, f9.14t M> 7«29t 
found t C, t2M% B» t«34| 
(b) Oi4i«>MBotliirityrooiiio woo also proporod by ibo 
liydFoljfOio of Itw oomopoadtoc ootiurotod iaidosoloao 
with ion otftmolio lioOH ooXttlloii. of tlM i«idMoIoa< 
vM roHtixod t#itii 90 tti* of IOH oUimoUo RoOtt for 20 liotirm 
tfhttl tiM» OVOlatiOII of MWOCliA OOMOa, OthfiOOl. WM roMovod 
uador roduood prooMirty tin woouo oolution WM ooroAilXy 
aotttroliood to pu 7 witu dil« mi ood furtbor ooooontrittoa^ 
Wmt»t% tt^d wM toy MptaM •xtratliost •llMTt 
TiM l l^or OB la a Ftfric«ri^r tepMiM 
tli« aaiiio Mltff vbiQii was parifiad toir oryalaUlaalioii* 
fr<Mi MMtts •liiMol, fUl4t 280 (91)1) t 
villi t]i« slieir* Mpl* 22$^ * 
( U l ) 
lai4M0llA«4«^«f 5«24 <0*01 aolt) vm faydro2.jra«d with 
toariutt bydroxidt ftoltttioa* Ti«l4f 0*4 t a«p* 
210® (IBr) 8400, 1920» 1140 1400, 
770 iomU for funiMr p«rifiaatioo aoalysia, 
4«rivatlv« vaa praparad. 
Ta a aoluttoa af 0*6 £• (2 a# aalt) of %li« aaiao 
aold la 2*7 H NaOtt, t^aXiMHiaoiilplmyX oiilorida, 
Op$ aala) vaa addad ind tlM raaotien aixltifa waa 
• t i m d at rooa ta^paraturo for 9 hours, J^ KOB of p* 
lalataaottlplUNiirX a^arido was fUtorad aff ind tftt fUtrato 
waa aaidlfiad witli dil. mi %a Caaca rad* m olljr autootaaoo 
whleh waa atolaiaad on aaaliag «aa arjralallioad froa athsnoli 
Mialjrciat Calad* for C^^g^O^aii C, 98*011 H, 9*89f 
R, 9.96. 
Fawid I C, 98«06t M, 9«84| 
9.94« 
« 84 » 
(1) II Pft^glmt^^ 
(0«05 Mol*) WM <ii»»olv«d in sodlua Mthoxldtt prmpmfi 
trm 1*725 (0.079 aoX*} of •odiua in 30 al, of «baoiut« 
Mtlunol* M l ^ U f 9*9 <0*079 
alQwljf witb shttlclag aad tht rtaoUcm sixtiir* ««• 
r«fl«M4 for 2 limurs* tim follow oolld wmoii ooj^ orotoci 
on oooliii(| wM filtofod* wMliod tritb wotor ffi4 driod* It 
woi#od 14^  oBd oooMd to ^ • »ixliuro of t«aotlijrl*2» 
9iMii9l.*4*^oiisylidteo»i»ld«8ollii*9»oiio and tbo unttothylolod 
ooBpouad* tho ttijtluro was diooolfod In oold otiiyl oeototof 
filiorod «id olloirod lo «rfStollioo« Hopootod oryotolliaa* 
tltm irom ilM mm oolvcnt g»vo oilier yollow noodlos 
159^  r ^ i U ^.p. t59® Mid (96b, fiold 2.5 
(19lC)f BlBOd ••p. with an m%hm%%9 oonplo t59®* t.L.C. 
on silioo gol oad poljrwiido rootn in difforooi oolvoat 
»3fm%tm» did not ^ivo my offooUvo ooporotion. Inoroooia^ 
Ibo roootion liao to 4 hours or inoroooiae tho anoimt of 
diMthfi mHphmf ma oodiaa iMitlmxido did not iaoroaoo tiui 
yiold of aothylatod prodHot* ISL (IBr) 1710 (C»0)» 1640, 
1600, 1979 (C^* C^ «ad arowitio>| Utf (StOii) )«ax 
260 , 301, 390 4 .677* l o ' t 4 . t 5 0 * 10' , 7.(379* 10% 
• S9 « 
(u) ftr 
m i l l 
A ttlxttir* of mppiirio Mldy 17«9 (0*t0 aoU}* 
bonta^ olMrd** 10,1 id* (0*10 ma«)» soditin m i a U , B.2 «« 
(0«f0 aoXt) and MMtio «iiDr4n4«« (0.30 aoU) waa 
Iiaait4 oa a ifaiar lia%ti for 15 almitaa* Ilia raaeilng 
•ixtiira waa 9oiira4 iaia 900 9t walar wltii 
atirria^t tlia oiiaaai«B« «aa miara<l aa4 trjfatalliaad 
i^ea attUMialf flaU« 19*6 
4«»liansjFli4icia*!^ jMumiMi9t 9 K* vaa diaaoiva4 in aitttaoita 
alliaaol and waa liaatad wilii asaaaa af Aiaatiijrl aalaa m a 
watar batli for ^out lo siMitaa* flia vlUtta otyatalliBo 
ooapound eblaliiaci waa fU%Ofa<l mA triad* Tlaldf 9«2$ g* 
(0) iMlIt 
fi«««thyl«o(«4ianaaftldooi»i»at4a €<.) vm iwa«a4 at 200® 
in vaeuua for U9 tours* flM roaidua vai^ lMd 2«6 g* 
(79 )^« i t waa erj^ataliiaod f M attoanelt 199^ * ^^ 
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I H X i t O i ) U C X I O N 
K^mmUf Pmrkkn md rtobiiittoa (1) wbo fir&t 
aynthttslsed thio ring syotoQ naavd i t &a inctoIe-aiaiElae-
(1i4) and in^l«(1i4)4l.««iii« witii iiiiia»«rlii£ as in I* 
Jolinsoa end hio oovorktra (2) hmy U8«4 tti« II«m pyraeioo 
iaiioid for this ring «yst«&« This nam* has also 
adopted in tho'ria^ Indox (1959) vith tho nuaboring 
as la XI (RoTisod King Xiidox Systosi No. 2861 )• 
M<»i0>03ai*Pirragiii0(U2>a^  indoUi 
In m attempt to i>rei»ars norliMmaa (Ill)t * 
ooffipound roiatou to hanaine aXkaloid (XV)» Ktrmaok ot «1«(1) 
oondflRMd ifidel«»2»0Art>0ajrl eliloricto with amiaoaivtbyX* 
ao«lal to Ob lain iiidoI««2«>o*rl»oxjrao«taXylaiBid« vhioh 
cyollftod in olliaaelio hydro^ on oia.orid«» Iii« oyeliaod 
product vM Bot tlio oxpootod Jcoto^odlhydronortiarBflo (V) 
eino* I t eould not bo oooirertod to fiorbarmaa (1}« Furtbori 
I t gavo pine shavine t es t aad « pooitivo colour roaetlon 
with £lirXieli*o roa^ont* Siaoo indoles which h m 
oithor 2 or 5 • po8iti<m froe givo thooo reactiona» th is 
indioatos a f roe position (obviouely 3) on the indole 
nuoleus* Fbenolio properties and the presence of «>caiK • 
(rroup in the product ruled out the oorreaponaing oxasole 
etnioture (VZ}« Thereforot the only other possible 
struotiire f o r the ooopouad obtaioed by these auUiors 
seemed to be 1 i2«dihydro-1*oxo*pyrasino (l«2«»a) indole 
(VIZ). 
• B9 « 
OAy Joimsoii al* (5) fouad thai eyollMtlon 
of indol^a^otirboxiP&oolalyl aui^o in •thanolio toydrogtn 
eblorlde or oth«r«al sulphuric «eld Aotually yl«ld«<i an 
l8oa«ric siixtur* of f ,2•41fay<tro*t«oxo*pyraeino(192•»«)-
indoX• (VII), 80^ and i,2*dliiydro*t«oxo.pyrid(394«^)* 
Indolo (V)t 20f>* Th«jr Mparatod tlieaa two IsoAora and 
c o d + HM-CH^ CHl^ OCU^ y 
^ - CH ^ " 
V ^^ ^ 
establiahad «ti«ir atruoturoa by oomparisoa of their 
ultraviolet spectra witii thoae of the soodel eynthetio 
• 90 -
e<w{»otia4s VIII md IX pfpmfd bjf Uoeking 1 or 3-po«itleB 
of tim ia4ei« nttolou** 
p.' 
VHV 
R =H 
R'rCVA^  
It liM b«ifi •feowa tbal (HMtlioxjF «roia9 faToura 
foni«U«ii of pyruinolndolo (4)f vfeioroM pyridiadolo 
Imor i s proforably foraod wl^ a oaido altreton io 
rn^oUmtod (9»4)* 
. 91 -
1,2->Mhy(lro«»l*oxo«»pyrasiao(1,2»a}iiidol« (VXI) Is 
soluble In oonotatratoa potaoaium hyaroxide eiiowiag a 
possible tautottsrisatioo into 6hs snollo Som (1)» 
Alkyl&tlon of I,2*aili^aro<»1«-oico^jrrasifio(1t2««)iii<iols 
(VXI) or i t s lO««et^I derlvaUvs (mil) by mjf of ths 
eonvsatioaal »stlio<lSt o*6«f Cd-^ l/Hma 
and Brm with ohlorotecetio aoid in alkalins asdiua givse 
only H-alityl cierivativss (3}« 0>Alliylatlon thougb tbso* 
retically possibls has not been obssnrsd. 
i f i 
% xm f^  
alkylation 
O H ONQ-O-
(XIV) 1(«H,'H*«CHj 
••(XV) a«CHj, a'-CMj 
(XVX) a'-CHg-COgH 
CoBipouii^  (XIII) has boon prsparsd by starting 
froia 3"^thylt±ftclolo»2«>oarbonyl ohloride sad aaino« 
aostal (4), 
• CoQpouad (XV) has bsen siuilarly prspas^u from 
3-astiiylin<loio->2*oarboiiyl ohlorids and M«iaethyl« 
affiinoaostal ($)• 
« 92 » 
4^o<tluei In boiliag butyl alQOliol r«diAO«« ttMM 
oonpouaas vtiilc distiUfttion witb sine (Sust clogr«4t8 thm 
to ft bftM vtoicli lia» not hem idontlficd* Kermaok ot (1) 
fotmd that i»2-4ihjrdro»t«ojco-pjrmljio(i»2«ft)ifi(iol« (VII) 
poljraoriMa wtwn h«at«d vitli ooooantrfitod lijrdroctaXorie 
ftoid. This posslbljf in vol v« a poaitioa-lO, as tba 10-
Kathjrl eoaipoiiad doaa not poIiMarlaa but clvaa a oryatallina 
hydrooiaorlda (!?)• Karaaelc at al* (1) bava aXao deaorlbad 
a larga nutibar of colour raaotiona wbiob oan ba uaa^ i lor 
tha identification of tbaea oompouada* 
Johnaoii at al« obtainad a aunbar of darlvativaa of 
dlaio and trloxo«-pyraKino(l«2«*a)indolaa aurlng tbair work 
on tba atrueturo of tha antibiotiof mould natabollta» 
fliotoxln (XVII). 
-CH, 
CHjOH 
(mi) 
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1 (1 f» 
niiotojtin (XVIZ) lt2f5f4*Uiralijraro»2,5» 
aia«thyl«>1»4*<lloxo«>pyr«eino{1«2»«)in<tbl« (XVIIZ) on 
varmint with rod phospliorus auia lijfariodio aoict (2)* Xhie 
ooBpound vas hifdroIjfMd with ii«thaaolie i»<»fcii««it» 
hy4ro3(i4« to a csonob^eie aeid (XZX) vhiob got furfebor 
hydiroly&od to intiolo*2»oarhoxjrlie aeid (XUii) and onothor 
fro^tBont whioh could not bo iaolatod (XX )• Tbo amiobasio 
aoid oould bo oatoriflod to XKI (£)• 
ao v\a 
MX 
Hn - C U - CO H I \ + 
w 
\ [ CHa 
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hydro»2,Vaiiii«thyX«l«4«Mliox<i«p^raslno(1,2«&)iadol« (XVXIX) 
by emk^mdXni 9%hjfX eslftr of with 
to(iol«»2«eari>ofiylohloride following » notiiod us«d oarlior 
by Perkin et id* XHo ostcr Itius pro(luo«4 miom 
identical vith XXI ana i t cyolieoj on waraiii^  in the 
pr«Mno« of a fiiifht exe«&B of anlno acid aator to §iva 
1 »2t3»4*tetral}y(lro«2»V<iiBiottiyl-l f4«dioxo»pyrasiao( 1 »2«»a)« 
indola (XVIII) (2«6)« That tha laoaario It2,3f4»tatra» 
iiy<lro*2«3«xiiaetliyl.l94«><iiojco-.pyrid(5f4*b)in<ioXa (XXIX) 
i« not formed vm confinaed by oomparing tbo ultravioXat 
i^atftmn oi k^lll with a siodfeX ooatpound praparad 
alttiXarXy fro«s 3<-ciothyX incU>Xa»2«.earboiiyX ohXorida (?)• 
The two spaetra wara atrikiniXy aiaiXar* 
occ CH^  CVA3 - CW-COCU-
CVA^CH^  . 
O-
(XXX) 
-CH5 
(XXII) (XVIXI) 
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Jotosoti ot al» (6) •tudlffd %h« ojfliaatioii of 
eoapoiuKts related to XXI in Thoy fomid it to 
)>d m oataly&ftd roaotlon vhioh t&kos plao* valy if 
aside nitrofon ia fiX«yi&ted« Cyoiisation of th« asdno 
fmotalsy OR the other hand, proceeds eaoothly in the 
proMDoe of aoide (1) a» veil as bases (6) even in tlie 
absenoe of tnis alicyl eroupt the latter only detenfiinine 
the orientation oi oylisatioo (of 90 )» 
^j&aline hydrolyeia of 1 y4«*dioxo*oyrajeino(1»2>»a)«» 
indoles bas already been disoussed (p, 93 )• litron .^ acids 
have no effect on these ooapoiinds (2)« £,>»2>i<Bethyl 
derivative (XVIII) is readily ojd.dised by potassiua per* 
osn^anate solutiont i t reduoes lollm's reagent and it 
does not reaot with oarbonyl or aoylatin^ reagmts* Die 
value for active hydrogen was found to be 1*15t 1*11 in 
anisole at This suffssts enolisation at 4*oarbonyl 
rroup (7f8)« Lower values for active hydrogen at «id 
the absence of oorrespondinf indication in the infrctred . 
speotTua only shows that the substance is not appreciably 
enolieed at 20^  in solvents like chloroforiDi carbon tetra* 
chloride« an^ i carbon disulphide* 
i)ydroc«iati<3^ over n^ mki^  oatalyst or reduction 
with ai/U£ in ethanol (9) reduces the 4-oarbonyl r^oup 
to £ive the dihydro oostpound (XXXXl) which on dehydration 
- 96 -
with ae«tio wiltirdrlde ^ivea iBoao«oxo«<lerlvatlv« (XXIV)• 
CH^  
(X¥III) (XXIII) (XXIV) 
Ttije dlhjrdroeosipouiK! (XXIXI) mdarga^a a raarrmgeaoiit 
whan with aataeous a lka l i (8)t apparently throu^ii 
th<<* op«aini of the pyraeiaa ring and aubaoqu^t recyollsa-
ilon of uldeliyda at po$ition»3 oi indol® to s^va 
diliyuro«2,><li2aetAyl-1<»oxo-pyrid<3f4«)»)indola (XXV), h* 
nattiylatloQ favourinf. tlte formation of pyridindole (4)* 
(XXIII) (XXV) 
• 9t -
JobaBoa m4 nmmw (10) oblmiatd 1 t293f4*t«tra» 
(XXVZ) bjr « obXoroCojnMitxMie dolutioa of glioioxia 
o w a eoliuMi of iiiit#Miti«4 iilttRiiia« Tbis ooapoiioa gavo & 
pQBXiiv tost for iBooturotioii* liialto4 hjrdro^ oa&tlon at 
low proouro oonvortod It into i^ VlIX aad lurttior bjfdro-* 
gwEiatioa iato JUXXI • 
(xm) itnii) 
0 
(XXIll) 
<XXVXX) 
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Tho oompoimd (XXVI) was oxidlMd into 
2«««tb^l-tf3f4*trloju>*pymino(l92*a)intiloXt (XXVII) with 
{>«nBaiig(ifiate muI pcriodle aeid usinc Brleic«r and Hobarts 
iii«tito<l (11 }• 
2->Hethyl*>-a«thyl(m«<»1,4-<iio*o-pyra«tno (1,2-a)lndole 
(XX?X) was ajnnth«si8«<i from indol«*2i*earboajfl ohloride and 
methyl aatar of ^-cacthylaalao- ^ -oethoxy^propicmic aoid, 
5-Hath0Jt|aathylaaa compound (XXVIII) lost mathanol on 
paaainf ovar alumina; 
HK-CH- COCH^  
CVS^ CH OCH3 
-CHftOW 
-CH5 
-Tajfler (tj^ ) liave dlr«oUy coiiv«rt«4 inciol** 
2-.carbo*yl-o( «4B«tliyl(ualno<» ^  -©•thoxypropionic aoid eater 
into UVl bf treataent witto aotlio anhydride and aodiua 
a««tate* riirae othar oXoaaly ralaled dioxo«>pyrasinolndolea 
vara obtalnad l»y Johaeon at from ^liotoxin* Gliotoxin 
on reduoti(m with Al/% In athanol gave 2t5t3A»6«l0t10a 
hexahydro-6-hy<iroxy-3-( hydroxynethyl )*2*mathyl pyrazino-
fl,2»a)ln4oX« (mx) also naaad dathlorllotoxin (13t19}* 
hi® gava anhydro^detblofllotoxln (XXX) on traatment vlth 
atronr aqueous hydroohlorlo or ssuls^urlo aold (UylS)* 
Traatment with fd/^ In boiling xylana (1!^ ) oonvertad 
-CH, 
CHJDVA 
XA\7<v 
PdL |c vv^  
CnpH 
CHpVi 
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i€!thlorIioloje£a ilXU) mio deby4ro^aetbioiliotQ«.4n (^ AXI). 
the s tmotures of tliest ooiipoiiaaa iiav« beon ba<3e<i on their 
oheMoal md vpeotral bofoavlour 
H*^ I'Tood <16) cona«n86d diethyl 2-c&rboxyinaolG-
l-fMsetato with amsmta md with different aiaaines* The 
bisdiasiides (XXXlI) on heating oyolired to 1 ,^,3f4«•tetra. 
hydro«>1t3^ ioxo«•pyra^ irto{1,^ «•ft)indoXefi (aXXIXI) intiich wore 
r e ^ c e . to 1t2«3f4«tetrahydronyraElno(i»2«a}indoleB 
XIV) vitn lithiiM eaunlitiua hydride* 
A-
R-HU. 
Ult^lt 
-P. 
o 
UAAU) 
(x;xiv) (KXXIII) 
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Tri QJto>3ifr«giiia( f ,2>a)inaole8i 
Jobnaon @t aX« (17) lt2t3t4-tetrahydro«> 
J?-inctliyl-i,3,4-trioxo-pyraElno(1,2-a)in(ioie (XXVII) by 
hoatin^ l^io&oxin with ibis trioxo«>pyra%ino» 
inAol© hydrolyeea wltn saeihtinollc jotasaium liydroxidt to 
jiv© '^•iDethyli«dole»2->carboxi4 i^iae sad oxhlio acid, ine 
foreer inaole-i?-c«r&ajeyiic acid ana iBfl6hyX«ii»lae on 
viforouft hyuroiysia. UVII «ras by ocNndciibirif 
•COUHCHj, 
(AXVII) 
'!-iaethyl-lndol©-<?-cail50Jta4~4uCi vith etlioxalyl chloriac in 
tho f>reBenee of pyridine. Iha ccKidisnstttion product {.-..AilV) 
cycliaed anontwooualy to 'XVll • The iact thii liii/ 
- 102 -
HCK, 
U 
cu 
Q ^ ^ c o ^ ^ o - c o c v ^ r 
H CV^b 
e l o s u r c t^kcs I t . - c lua ive i i ? a t pof j i t ion-1 o i i a u o l e 
nwcleuij in fchiis uii^ coiiXiracu in a wa^  similar 
I 
to that lor the aio/.o«Qoupounuac 
rvXpyraginoC u2«»a)iQaoleat 
Uecently K^ bvadov ot al« (1B-2C) hava prepared a 
nuobor of i - a r y l - I O - A l K y l p y r o s l n o i n d o l e e (AXAVI) s i a r t i n e 
troES ^-aroyl-j-.ali'iyXlnUolcs* ;hey have also reciuo©<i 
tho^e cor:ipoun Is to th^ ( orrespon iin^ . 1,2,3»4-tet^ahydro-
ny^H2^noin-.olt^ (as.vVII) with ' 
- 103 -
Co 
O) He. 
% 
XXAN1 
X AXVW 
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a^rithesis o£ I t ^ t 1 « 
h^droicy-l t4«>diojtCN»pyra£iao (1 )indole (AXXVIXl) 
first carri«4 out in oonncotion «ritb the studies on tbe 
structure of anhydrodethio^liotoxln (XXX), cn« of the 
jtcfr&iatlon proaucta of the diould antibiotic tlioto/.in 
(XV2I) (21). This 10-hyjro*ynyra2inoindole was selec-
tively reduced with soaAua; m l^rmu to the 10, 11- ilhydro-
.lerivative whieh was uventually by spectral snd 
other evidence to be different froui uii hyd rode t hi or I io-
toxin (X In ibdditiofi to thie, other I0*hydroxy-
r.yreEinoindoles have tklm been eyntheeised with Vetfayl 
a « Ji, Qiiy Cgil^ , 
-CVA, 
< xvm 
and 3-b6nsyl roups and one without a substituerit in t h i s 
p o s i t i o n ( 2 2 ) . these coupoum s^ «re cyclic uxpeniiaus 
- 105 -
laoorpofAltag mIm arnim 111m ll««*lhyl AlaalQ*, ii«««tiqrl 
hu%m9t9 M i 4 f X^MilijflptiMjrlciaiiitiii* and a m o s i i i * . In 
tlM 9r«Mat vofk i t wMi proposed to <|Btli«siM 
hjrdvoiqrpyrMiaotiKtolM iaoorporatiac somwIuiI dlfftrtnt 
•aifto if pOMlbl« %nfi»6liooaa nliio ttolds« 
two diffoivat routos aro Availoblo for tlio ofiitliosis 
of iCMifdrexypjrMittoiadolos* 
:fi Xa QUO ooiioao of •yalHosio detailod bolowy 
dloH<«««tbyl*»?C*Miiao oeid ootoro afo ohloroaoylatod aad 
tlio oiileroaoalyX dorlYaiivoa aro eondoaaod villi aotliyX«> 
aailiraikilato i f iMi^iai ttmm oiUior ia otiiaiiolie aolutioa 
(25) or soat t« $iw dl«»o<i>o«rbo«oliiexirplioQy].eIjfojrl«if«> 
»otiifla»liW a»id oaiora la both oaaoa ibo ooo. 
dooaaUoa profooda witboiit fossatioa of aoidaa, polyaarl* 
aatloa or iatfivalooalar oyoliaatioa lo fooa ilio pyraaiao 
rinir* dl«(M;a^ottotlioxypli«a|ri£lyoyM<-«othylaaino aoid 
oatara ittMM) ay* oyoliaod in Iba proaoaoo of aodiiia 
•atHoxida lo f<Miydroj||^ yraaiaeiUidol«a* 
« 106 » 
wh-CH-CQjCJ^ 
cicwfoci 
0 3 t^ OCU^  
C^ '^ ) CO. 
,-CH, 
COCUjCL 
Q 'CO^ CH, 4^VA, 
• .COfW^ 
H-CH. 
l^lfiff I I ( l i l t m IX, Ji-««tlMrX«iiiio sold 
••i«f« m vith indojorlio ael<i« Sifto« 4irao« 
«oti4«BMtloii liKJoxyXie aold witli N-MthylMiiito ftoi4 
••t«rs to %lm prvaMet of N fit *-(ii«yeloti*xjrio&rbo<iilBi4« 
net <lii« to tiM otroiif pbonolio iiaturo of the 
group f th« 1st tor lo Mttojrlatod* 
oblorido Is oosdiosod witli lf«aiotliylssliio 
soiA ostors# Z& tbo prossnoo of s sliilit osooss of ssiao 
sold ostsrsf tlio 9«Mtliox]rladolo«SMMurbo3qrXsBiao soi4 
ostors fomo4 first oyoXlss sprntsnoousXy to tlio oorroo-
pondlQf pyrssiaoindoXos ( XL.) i s l i i^ yisXds* 0osotliyXs» 
tioa of 10««otlioxfpyrsKinoladslos i s sffootsd vith 
- 10? -
ON^ COCH^  
w 
OCH^ , 
OCK 
MHCU5 
Xr III# first MbffM of iqntbMlft, !i«mil)i|rl«iiae 
m iatrddtiMd at %h9 v»ry first stai^ of ayntliMls 
•84 Minus til* UM of falrijf l«ri» aaowtts of t&ooo 
m 41ffieiilt to ntlio* In tbo fiool 
•l«CO of tfttllioolo, A otroos lino •odiua aotboidLdo 
IMO to Ho iiood for oyoliootion* m o roootioo boo to bo 
• l e t • 
dfltt* mAmt «iiiy4foiia oondlilimst •v«a s 
irsM of M&atitr* l«t i&lo tli« or foiM4 twm 
•odiuB oxlilo Md sotteiio]. loftds lo Ibo •ikHliio lifdrolftis 
of fclio pfrmiiio rta^f ^ ^ groaUjr lowofliif tlio ylold of 
y^fMlROlBdOlO (§!)• 
vl«v of tlii«t tlio ooooad oeiiiao of ofiitlioois 
atartlnr vlth lodoxyllo ftcid vm proforrod« In this not 
OBlar oro llMi Hiliio oold ootors oondtnaod tfith proforaed 
IfidoxyXio aold, but oy ell oat ion of >-4i«thoxyindolo-2* 
omrt>oxyl«&tno ooid ootoro pioooodo ta tbo proooaoo of « 
•iiglit oicoooft of a all d baao lilto tlio aaiao aoid ootor 
ittolf* DoaethylatloQ of iCMsotkioxjrpyrMlaolndoles ooa 
llioa bo affoolod with liydriodlo aoid and rod pboopborus 
Uoo. oil,)* 
o«CarliQMt6oajfplMajrleUoitto aollifl oatar waa 
proparad by tioatlne aoil^rl onthraaUalo (2 aolaa) «id 
aat^l otiloraaaotata (1 aolo> in aotbaiioX for 18 daya 
(144 houra) oa a atoMi tia«li, Naltoaaol vaa dlaimad offi 
tha raaatioa aiitiiro vaa iakoa la ohlorofom, waaliod firal 
vitli aodltai oarboaato aeltttioa« tboa witli wator aad ftaaliy 
drlod ovor aalifdroua aodiua aaiplMila* Cblorofora waa 
* 109 • 
disUlled off t aethyl oiaoroae«tat« and Mthgrl 
antbraailate wer« rmov^ b]f 4ifilillatioii under 
lb* r«9idual nm» tluis obtcdnad wm orystalXiMa ttm 
soibaaol* MetbjFl aafciirwilliite also oondaiiaad vitb 
aatars oi atabalituted ettloroaealie aoid wllbout aslng my 
aolvaht C n ^ MM ' 
U 
00 
mths/l 3«4>ydg03iyliidola«»a«»oart»o«ylata (24 )t 
Hethyl pbefiylclyoifia<»a^ai^ojgrla6e in dry bansana 
was oyoXiaed In tba preaanoa of aodiua aatboidda on a 
ataaa bath* tba yallow aoditna aaXt aftar filtration 
froo bimaana waa dlasolvad in iea^old water and preoi* 
pitated by adding diluta aeatio aeid* Xbe indoxylio aeid 
aetar waa eryatalXiaed ttm Mthanol* 
Q Oi) CHJ^Q^H 
.OVl 
• f t o • 
Wfthyl 
.Htthjfl 3»iiydn>xyia<loXe«2»eiurl>o]qfl«l« WM Mitiifliil«4 
in 80^ ylel^ vith <UM&lijrl wtiphal* la <iry ae«toii« in tlie 
pfmem* of wiiiydrotts poiasaiiui oftrboaai«« 
OCH, 
was hyaroly&tt<I 
l»y Mthimolio potMftiuBi ^aroxidtt in yi«1.4« 
Mid vm r^orystalliMd rrota dry ti«RS«a«* 
• 111 -
5^»t)ioxjrin4oI«»t«e«jr&03grXio aei4 WM ooairtritd 
into i t s ohloridft by thiofiyX obloride ai row Itiaptrature* 
One Bol« of %li« aeld in dry othor ttem fer««t«4 vilh two 
moleo of tM.oajrl ohlorido aa4 tlio mlxturo wm Jcopt at 
rooB leaiporatare for ono hour* Aftor rw&ovia^  thionyl 
cblorido oompietoly, tho seai ory«tia.lia« aoid oliloride 
was taken up in dry other and usod aa auoh, aiaot i t 
deoimpotad ro&4ily« 
'OCH, SOCU 
(not isolatod} 
^•^otHoxyindoI»>2«oarbojtyl^^tt>jfla»lao acid oatar 
and ita oyoliwtion to 
Followinr Johnson's motbod (25) for the aynthaaia 
of 1t$t3f4 •tetrahydro^»3«»diiaethyl*1«4^oxo»10^ethyl« 
pyraaino(1t2««)indoIat ono mole of 3«>ffiethoxyindoio»2-» 
» 118 * 
oarbonyl chloride in ory otlrHir was r«act«d witb thr«« 
moles of N-aethyltuBlao aoia ester in dry ether and the 
reaotlon fixture was kepi at xoon teaperaturs orer oifiit* 
Half of the eater got oonverted into i t s hydrochloride 
which was in the foraa of a thick syrupy liquid or preci-
pitate and oouXd be removed by decentfttion or filtration. 
Tho etheraal layer waa washed with water and dried* 
After reooving ethert the residue was crystallised fron 
suitable solvent (of* 22)• 
o 
ocw. 
w 
, o 
OCH, 
CW OCH. 
jp^ YYoltcLUxo 
* 154 • 
T ^ L E - I 
^tnictural 
foraula* 
a»p« yi«ld 
1* 1f2,5t4*X«tr«iiyciro« 
tii|rl«>» thoxy 
a«tboji|u.pyra«lao«(11 
OC+A, 110® 41.7 
OCH, 
pyrMiao (192*ft)la4ol«« 
rOCH. 05' 64.6 
-CH, 
5. 4f9fl2»t3-t«%rmMrdro» 
1 f 1 
pyrrolidlno-(1 
Inuol o(l, 2»d )pyrtJ«in«. 
120" 31.7 
• 114 -
M i M n and 211 mUtmfloUt mA M n t U 
•pcofcra of tiWM pjfraciiioliiMM. 
inr apotlr* of lO^MlHewyraslmoiaAolo 
eo»poiui4 X Mui ( m ) 
1 
(p^tiiexjrboosjrl tbox^ pjrrMiao (1t2.a)iiidoX«« 270• 580 
•tboiiyot)ijfl)*10-««U>o3gr pyrMlao <t«2««>iii4olo« 290» 510 
4 f 5 t l 2 t 1 1 « < M t l M x y » 9 f 
pjrmlklao (1»ai»«)lii<lol« (l,ii»4)pfr«Bia«« 290t 510 
I l - l l l 
Xji spootm of lO^MlliovypyvMtaoiiidelos 
coMpooaa ^ 
^^ ^ iiado^o) (lii^lki) CEalor) 
1 t2t5t4*T«iriigp4ro*a«Aotliyl«1» 
4<*4iox^5«<9«M UiexyHttSfi tO^llMxy pjrraslAO (l92»«}in4olo« 12 So, 1685 1640 
UTS" 
1 »3 »5»4»t«%r«li3r4M«*2«Mllif 1^ 1 
lOHMtlmcy pjrrMilBO (lt2*A}ia<lo2.o« i U T 1695 1648 1750 
4»5f 12f 1 1 « M t l w j c j r t 
5t12«4io](i>»pyrroll4iao (1»2<*«) ,9 a r 
indolo (1,2»4) pfTMiao. ^^^^ 1695 1640 
• 119 -
OwMthylftliott of ilM Mtiiaxy 9mpmmd9 vm§ aff^^M 
by iMfttlnc wlili hjpdjriotfio seld m4 md fHoaylMfiMki Tlit 
liytfroxy ooapouads gir9 0P9m oolour witb •lHwittlit 
eia«ri4«« Tl^  i]ifr«r«4 wpwtrm alMif fttet (IMP liyAroaqri 
greuiNi *r« This elMl«lioii liM also ia 
•mftlAf of ottiite eartocny], absorpUea to leir«i' fraqutoolM* 
MioroMaajftioal tot* oouI4 not b« m oaljr a vary 
aaali of tiM aaspla waa avaUaiiia* TaUa IV «ivaa 
Uia lafrarad apaoira of lMrdro3K]r9jrraaiaaladolaa» 
I A ^ fr ^ T lY 
IR apaatra of KMiydroxjrpyraalnoiatfolaa 
I«b0«0 o c 
^poHttd (ladala) (asida) 
3870 1(95 U10 
4,9«11»13-Ta%ralqr<lra-11* 
lifdwyt 9*l2i»4i0Jta9frraIi4iiia 
(1»2«4)i^yraalaa. 9170 1699 U89 
(1) Froa H«Mtliylialdaaalanaai Aa 4iaatiaaa4 in part i« 
(U) FTff m^ fttw tmU wm 
bf oiilaljftio lyrdro^Atiott of * slstiir* of 
lc«loginlarte Mid (1 solo) oa^ oQwooiio MtHflwiiao (5 
•oXo) in mvMourn ethmol uoiac paUcdiuw oliArooAl oolalfot* 
weiiiito of PVC ATO BOOOOM^  for obiftiaiae ioo4 
yiolds of flutae «ol4« «i4 tosporaliiro of tiM rooodoo 
mtxtm alMfiiid aot bo ollovod to OMOoi 20^ (Of* 
£ X P E K I H ENTAI. 
• l i t • 
EXPKHIMIf^^TAI, 
U Sjmthasia of H^ttlhulmdno ftoids. 
( i ) midt (:<«K«toglutario fteid, 
7«3 g«f (0*05 isola), aqu«ott« Mtliylmiii*! 4.65 
(18*6 0*19 nolt}* P4/C (10lS)« 4 md ttoout 150 ai* 
of 70^ aqueous ottenol were ailxed together with oooling 
in an ioe^bittli* The oixture was tbea liydrogeiiated under 
at^oephene preeaure at 20^ C« tbe reaotioa v«e coaplete 
within 24 Hours. Palleidiiuia Gbarcoad wss filtered off, 
e&eees oi aethyXstBiiie aii4 etbSQOl were reaitoved under 
reduaed presmre* Tiie tbicK syrupy residue was aoidified 
with acetio aoid to pH 7. The aoino aoid whioh preeipl* 
tated out on cooling was filtered aria crystallised froa 
5011 aqueous ethsnol, yield, 6*0 g* H W i tt«P* 142^ * 
• 1 + 
IH (KBr) 5500 • 2450 (HH^ Me m^ COO^ )^  194Q iNHgMe), ,1720 
(free COOH), 1600, 1440 (COO*). 
Analysis calcd^ for CgH^ O^^ Wt Cf 44*71| Ht 
II, 8.69* 
Fetmdi C, 45«20t H, 6,67| 
»» 9.06. 
All neltinr points are unoorreoted* la speotra were 
taken <m Infraoord and uv speotra on Iteioaai ap 500* 
* n t • 
aoid «»tTt EtliyX csUr 
hydroehlorid® wm prepared bjr oatttimtlnc * m^pmAm 9t 
%h9 Mid (10 in 100 of a^solul* •Iteikol with drf 
liy<lro««a 6itlori<i«» Btlmiol distill«a off tmdor 
r«4ttood proMuro and tlio ayrupy rooiduo wm itoMspoMd. 
with £2003 Ml boforo (Fart If p. ^^ )• Tb« elhoroal 
soiuUon of tlie fro« «8t«r wm tto«4 vitliout Airtlior 
pit ri float ioa« 
( i l l ) 0 thar11jrroa lnot sjmtbosift aisouMod la 
(^v) 0,H«.ii»otftyXtyro3liio ottarl ootfyt 0,N»Diaethjrl* 
tyrosino othyl ester hycirooiilortae vm pr«p«r«d tiy 
oaturaUng a aolutloo of (ho aoi4 (2*9 £•) vith <lry HCl 
and than refXitxiaig for 6 hours in mhjfdsovM oonditiooa* 
7h« eolutioa was again oaturatod with dry HCl* fitbaool 
was r«»ov«<i iia4«r roduood proaeuro end th« raaldual aasa 
was doooiiipoaad vltb potaoaitia oarbonato* 
fro© oator vaa axtraotod with othor and the 
othoroal eoIutloQy aftor drying waa uaod aa nuoh for 
the aynthoala of pyraalaolauola* 
(•) Is^ SSjyy&fti irProllna doe* 220-2® J 
was U80d« 
(vl) trfmit«lf Pf^y^ Jijrdroohlorldt 
wM pr«p«r*A M dlsmisMd In otlmr oasts and <#«• dfloosposs4 
villi KgCOy TIhi •tberssl solution vss ust4 without 
distillation. 
(i) ftflfy Mh ^ 
solution of 500 (2 laolos) ot aot^l antliraailato snd 
180 of aetHyl oHlorosootato in 600 »1« of aothsnol 
vAs rofluxod for 6 days (t44 lurs.) on a vatsr bath* 
Aftor distilling off aethaikOl» ths rsaotxon mixturo was 
taksn in chloroform and ths ohlorofom lajfsr vas washsd 
with watsTf aodiua i^rbonate solution and again with 
wator* Chlorofora was distillsd offt and the unroaoted 
aottoyl ohloroaootato ana aothyl anihranilate were reaoveu 
hy distillation at 105^ under 2 prssoure* The 
residual liquid was dissolved in 600 al« of ethanol 
while s t i l l wattt. After sttuiding for ssveral hours at 
rooa teapsraturey orafstals of diaethyli^henyl^lyoine^o* 
oarhoxflate were filtered and washed with cold ethanol* 
the produot foiaed eolottrl@s& needlesf yield* 265 
(72^)» a . 9 2 - 9 6 ® . 
• m » 
<U) (2AU to 
pttXv«ri8«d sodltn^ 2*1 g*, 4i»eil)ylpli«tijrltX]relii«<i«* 
oajrboxylate, 25 in 100 nX* ot di^ btiiMii* and 2 Ml* 
of anhjrdroias aathanol wart md raaoilon aixturt 
was warmed oa a watar bath ttatilX a viforoiia 
ranotlofi aat in* Th« mMm aalt of saikiyl ^-hydroxy* 
ii}dola«*2*oai1>oxylata alartad aaparaiing out* vhm thia 
raaetion had almost caaaad, tho raaetion mixtura waa 
rafluxad for 30 aiatttaa and ooolad* fha aodiua aalt 
waa filtar«d« waahad witb 4ry banaaaa and diaaolvad in 
ioa»oold vatar {290 isl* )• 7ba aituaoua aolutlon vaa 
aoldiflad with aeid aolaUon* XndoxyXic aoid 
aatar thus praoipitatad outf waa orjratalXiaad fron 
aquaotia siabhanoX in aXo»£atad« gXiatanini^  naadXaat 
yiaXd, (745l)| a.p. 157-150®* 
( i i i ) Mathyl 3-aathoiuria<iola>2^rboxiflata (22k A 
fixture of nathyl Vbydro3(yiaaola*2*earbojqrlatat 16 
(0.083 8iol«)t diiBathjrl aulphatat 10*5 (8 »!•)• and 
flohydroua potaaslua carbonakat 30 e» in 200 aX* of dry 
aoatone« was re fluxed undor ea hydrous conditions t i l l 
i t ir«ra no graen or blue colour with atlwnolic farrie 
«hXail4e solution* Potaaaiua carbonate waa filtared off^ 
Md ao#tone waa avaporatad fron the filtrata* 7ha raaidua 
thua obtainad waa eryatalliaed from atbyl aoatatai 
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yitld, 13,7 i* (SO )^i 106®. 
(lir) f ^ i 
>-aMi6liojqriii<3ol«-2-eiur)>o«ylait«» 20 (0*096 aol«}t vm 
disadlirttd in 200 al« of iH •«tliHiol.io pola«iiu» Jijfdrojcid^  
and i«riii«»(l for 3 hours* M«ftli«B0l was 4iaUll.«d off* 
Bodiiia salt of 3««ettoi|pifido2,o»2»e«rboxyUe aoid was 
diaaolvod ia »iAlaiai quanUij' of io«»eold vator and 
proeipltatari by addtag liydroofalorio aeid dropwiao* Xho 
aoid waa oryalalllaad from dry bmiMiat jrleld» 16 
••p. 135^  {d«o.). 
(T) e^fyl'^f (??)« 
lndoXa»2*oar&ojqrlio aold» 5*7 (0*05 •oX«)« was dlaaolvod 
in about 90 ftl* of dry otlior and traatad vith 7*1 g* 
(4*4 i 0«0i ttola) of thionyl ehlorlda and loft at roo« 
ttofiaratera for ona hour* Etiior and axoaaa ol thionyl 
ohlondo were remoired imtSer reduoaa praaaure at fo 
the realdti^ aeid oliloride about 15 Ml* of dry other waa 
added and the ether waa removed aa before* thla prooeaa 
waa repeated aeveral tiatea t i l l all the traoea of thionyl 
ohloride wore reaoved* The e l i^t ly pi^ented aeaioryatal* 
line residue waa redlaaolired in dry ether and used without 
further purificati^ ainoe i t deooopoaea readily* 
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Golutlon of 3«««ili0X3f4ii(lol«*2»oar6oiijrX 
(pr«i>ar«d front 0*63 g«t 0*005 aoX« ol 
lii4ol»»2»oarl>o]Qrlie aeid) was with in •thermal 
aolutloa of O»»»(li««ttiyltyrosla« tfeiijrl •Mft (pr«p«r«4 
frca 2*1 g* 0»01 stole of 0«H«>4iM^yl.%yroiilii«) in 
•nliirdrouA oonoitioaa* l%i« f m i t m aixture w«rBi«4 up 
•lifbtly aad tyrosia* ttiiyl ostor hyOrooiiiorido Mparafc«d 
out at th@ bottoB as a tiiioic «yrtapjr liquid* Iha roaotioii 
•ixtiira was l«ft at roon tsnpsraturs ovsr oiflit. Tlis 
•tlisrsBl layor was dsosatsu off frosi ttio thiok syrupy 
liquid, waaiied with watsr to rsMOVS sstsr iiydrooblorids 
and drisd* 
Etibar was eiraporatsd off and th« rssidus thus 
obtainod was orystidlissd froa n«lHitaiiol| a«p« 110^ * 
Tfisldt 0,5 €• dun}* la (ICBr)izea,|0TS(«c-0CH3), 1685 
(iadols »-C«0), 1640 (aaide C-O)! uv (BtOH) )\Ba*. 
270, 320 Wfi* 
Analysis oalod« for 2^1^ 20^ 4^ 2* 69*211 H, 
K, 7.69. 
Souadt C, 69.40t ii, 6*00t 
M, 7*40. 
USBstliylatioa with hydriodio aoid anu rod phosphorus 
gcva tlis hydroxy ooapouad, whioh was orystallissd from 
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•ihwiol, 120°* Xa (KSr) 3270 (oii«Ut«<l 0N}» 1695 
(ifidolQ leiO imU* QmQ^ 
FliMroal solution of 3^«(lM>]viii<iol»»2«>ofti'boajfl 
chlorldt (prepared froai 6»it 0.032 oolet of 3^elhoxjr* 
iadole»2»oart>ojijrIxc aoid) w&e irented witit on etteroAl 
solution of •proline aettiyl eater (prepared fro» 11 i»t 
0,095 oole of -proline) in mhjfdrmit oooditlone* The 
reaction Mixtuiiv warsMd up aXigbiljr and proline aetlijfl 
eater ttydroeiiloride aeparated oat at tlie bottoa aa a thioJi 
ayrupy liquid* tlie reaotioa sixtiire waa iiept at n>oa 
teaperature ovemi^lit end tbe etiiereal lajrer waa treated 
aa deaoribed before* The product oriratalliaed from aetbaaol 
aa a yellow aolidf yield, 2«7 i«(31»7^)f ••p. 120^. Z& (KBr) 
1640 oaT^ f ur (Btm) X aax 250 , 310 mi* 
Analyaiai Calod* for 66»65| B, 5»22t 
10*37. 
Fottild t C, 67 .Of H, 5*611 
M, 9.S9. 
!}ettetliylation ttith liydriodie aoid and red phoapliorua 
^ve tbe hyaroxy ooapoand, vtoieh waa oryatalliaed froa 
ethanol, a.p. 199®. (^r) 5t70 (obelated OK), 1695 
(indole 1625 (aaide C«0 obelated). 
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Anhyuroutt •ttiereal aolutlon of 1boxjf*lndol«» 
oliloridc (pr«{>«rta trom f«928 0*008 ao2« 
of Mi4) witb an 
•xe«»s of ««-iiethyl£;XutamiQ Mtor (prepared 
froa 10 0*04 aoXe of H«MtiiflfIiit«aio aeid). Tho 
roaotion mixture was l e f l room «emi»erattire ovemlflit 
Md worlced up a» before* fliie p/rasiaoladole vaa oryatal-
ilseu from eietliaiioli jriel4, U8 (64*6)l)t ••p* 8 o \ 
IS (XBr) .llsSTt 1730 (ootor, 1290, tt92}f 1(99t IMS m^ i^ 
itv (£«0H) A sax 290, 510 m . 
/Aaljpolot Calod* for ^^igHg^O^l^i C, 62*781 a , 9*89| 
fi, 8*14* 
immi t C, 69*95| H, 6*91t 
S, 8*26* 
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